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A B S T R A C T 
The spatial and industrial structure of foreign trade of the European Union and Hungary is the result of long 
development, which goes back several decades. The spatial structure of some industries were influenced by 
numerous factors (natural, social, economic and political) in recent decades, resulting in specific regional and 
sectoral structures in industrial trade in the meantime. In EU countries, including Hungary, the spatial and 
sectoral structure of industrial foreign trade had characteristic changes over the past 20 years. There are 
winners and losers of these spatial and sectoral transformations. Sometimes the import of some industrial 
sectors decreased; occasionally the export fell back, while in other industrial sectors the opposite happened. 
In order to observe and follow the changes of industrial foreign trade (spatial and structural) in the past few 
years, it is important to examine the transformation of spatial and sectoral industrial foreign trade structure of 
the European Union and Hungary during time. 
Keywords: Hungary, European Union, foreign trade, industry, structure 
I N T R O D U C T I O N 
During the past few decades significant structural changes took place in Hungarian 
economy and in Hungarian industry. The main reason for these changes is that Hungarian 
economic relations from one day to the next one became west-oriented instead of being 
one-sidedly dependant on the East. Also, the majority of the industrial companies lost their 
previous markets, which caused difficulties in sale. This market-loss was followed by the 
deterioration of the often outdated and inefficient production capacity, factories closing 
down, privatization and highly increasing unemployment. To make matters worse the 
companies became insolvent, indebted, which resulted in severe liquidity problems 
( A B O N Y I N É A N D K O M A R E K , 2005; B A R T A , 2002; Kiss, 2005; K O M A R E K , 2011,2012a). 
The fact that the Comecon (CMEA) ceased to exist (September, 1991) and that Hungary 
became the associate member of the EU (December, 1991, had a major part in the 
structural changes of our industry. It meant a serious challenge to Hungary's economy and 
through that to the industry, because it had to become flexible and adapt to new market 
conditions in a very short time. The expectations of the new (primarily Western European) 
markets were much more demanding than in the former socialist countries. That is why 
companies had to meet the demands of more and more technological and technical 
standards, beside improving and upgrading their technology. As a result, the foreign 
relations of Hungary were favourable and, concerning industrial sales, were increasingly 
turning to the developed countries. As a result, in the 1990s, a significant proportion of 
export and import was conducted with developed countries and within that with the 
European Union member states, the role of which was growing in the foreign trade of our 
country (Kiss, 2010; K O M A R E K , 2012b, 2012c). 
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MATERIAL AND METHOD 
Over the past two decades, the industrial foreign trade of our country and the European 
Union had major structural and spatial changes. These changes required studies to 
investigate whether there are any changes in the spatial organization of industrial foreign 
trade and whether there are characteristically increasing or decreasing industrial sectors in 
foreign trade. I processed the available data of the Hungarian Central Statistical Office 
(KSH) and EUROSTAT. The comparative analysis was carried out and the conclusions 
were made by the mathematical and statistical methods used in regional researches. 
RESULTS 
After the regime change our most significant foreign trade partner was the united Germany 
with 27.7% of our export, while 23.5% of our import- in 1992. I changed during the years 
and by 2001 it was 35.6% of our export and 24.9% of our import that was done with 
Germany. The high proportion at the beginning of the 90' was partly due to the fact that 
the former German Democratic Republic used to be the second largest trade partner of 
Hungary, following the Soviet Union, before the regime change. From 1990 on, however, 
the economic and foreign trade relations with the former East German provinces gradually 
ceased, and as a result today the German partners of Hungarian industry are in South-
Germany (Bavaria and Baden-Württemberg). 




Within the Developed Countries 
Developing 
countries EU 
Central- and Eastern-European 
Countries 
1992 71.2 49.8 23.0 5.8 
1996 69.8 62.7 23.5 6.7 
2001 82.4 74.3 14.0 3.6 
Source: Author's calculations based on KSH data 




Within the Developed Countries 
Developing 
countries EU 
Central- and Eastern-European 
Countries 
1992 69.7 42.7 24.8 5.5 
1996 68.9 59.8 23.9 7.2 
2001 69.4 57.8 16.6 14.0 
Source: Author's calculations based on KSH data 
Out of the countries of the previous "socialist block" it was the Commonwealth of 
Independent States (CIS) formed after the Soviet Union ceased to exist, that played a major 
part in Hungarian foreign trade in the years following the regime change.1 13.1% of our 
industrial export was carried out with CIS countries and at the same time 16.9% of our 
1 This international organisation and association comprising 11 member states of the former Soviet Union 
was founded in December 1991 with the goal of economic, military and foreign policy cooperation. There are 
9 permanent and two associate members. 
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import came from there in 1992. By 2001 our foreign trade with CIS countries fell back 
considerably. Out of these countries our major partner is Russia, from where 7.0% of our 
industrial import is received, while only 1.5% of our export goes to Russian market. The 
considerable Russian market can be considered as a reserve not utilized yet, therefore it 
would be wise to strengthen our foreign trade relations. 
As far as the European countries are concerned, important economic (foreign trade) 
relations started with the neighbour countries of Hungary. Out of these countries it is 
Austria that can be primarily highlighted, since it was the third most important foreign 
trade partner in the field of industry at the beginning of the 1990s. Austria had a 10.7% 
share of our total export in 1992. At the same time 14.4 % of Hungarian import came from 
Austria. By 2001, however, both export (7.9%) and import (7.4%) decreased compared to 
that of the previous years. This was mainly due to the fact that the sectoral structure of the 
industries of the two countries became similar during the time. 
Out of the founder countries of the European Union it was Italy that played an important 
part in the foreign trade of Hungary. In 1992 the share of Italy from our total export was 
9.5%, while from our total import it was 6.3%. By 2001 a decrease can be observed in the 
field of export (6.3%) and an increase in import (7.8%). Out of the other EU countries 
France, The United Kingdom, Belgium and the Netherlands can be mentioned. In case of 
each of these countries the industrial export and import has a share of 2.0 to 4.0%. 
Considering the Central-Eastern European countries our former intensive foreign trade 
relations fell back. In the early 1990s it was the Czech Republic, Slovakia, Romania and 
Poland that we had significant trade with. By 2001, however, each of the Central-Eastern 
European countries had a share of 1 to 3.0% in our industrial export and import. 






Out of the non EU countries 
Asian American 
Import Export Import Export Import Export Import Export 
20041 71.7 79.5 28.3 20.5 14.5 4.4 2.2 3.6 
2006 67.9 74.3 32.1 25.7 15.8 5.3 2.1 3.4 
20082 68.3 78.3 31.7 21.7 16.0 5.1 2.4 3.0 
2010 67.8 77.4 32.2 22.6 18.4 6.5 2.5 3.0 
f r om 2004: EU-25 
f r o m 2008: EU-27 
Source: Author's calculations based on KSH data 
The role of export in the foreign trade with Asian and developing countries also fell back 
during the 90s. At the same time the significance of import had a threefold increase by 
2001, compared to 1992. The increase was particularly due to Japan (4.6%), China (4.0%), 
Singapore (1.5%), Taiwan (1.4%), Malaysia (1.4%) and South Korea (1.2%). These Asian 
countries gave 14.1% of our total import in 2001. 
Out of the overseas countries it is the United States of America that must be mentioned, 
since our economic relations gradually deepened with them. In 2001 the USA had 4.9% 
share of our total export, while 4.2% of Hungarian import arrived from there. 
After the Hungarian EU accession the orientation of the foreign trade of our country did 
not change considerably compared to that of the previous years. It means that the European 
Union member countries still have a major part in our foreign trade. Out of the former EU-
15 the most significant countries are Germany, Austria, Italy, the Netherlands and France. 
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As far as the industrial export is concerned, in 2004 Germany had 31.6%, Austria 7.3%, 
France 5.6%, Italy 5.5% and the Netherlands 3.7% share of the total. At the same time the 
export shares were as follows: Germany 29.3%, Austria 8.1%, Italy 5.6%, the Netherlands 
4.9% and France 4.6%. 
By 2010 smaller changes took place in the field of industrial foreign trade. Some countries 
lost their importance, while others increased their advantage. The export shares of Hungary 
were given by Germany 25.1%, Italy 5.5%, the United Kingdom 5.4%, France 5.0% and 
Austria 4.9%. In case of import it is Germany (24.0%), Austria (6.2%), the Netherlands 
(4.5%), Italy (4.3%) and France (3.7%) that can be highlighted. 
Hungary has remarkable foreign trade relations with several of the former Comecon 
(CMEA) countries, namely the Czech Republic, Slovakia, Poland, and Romania. In 2004 
Romania had 3.2%, Poland 2.9%, the Czech Republic 2.4% and Slovakia 1.9% of the total 
Hungarian export. Concerning our import, 3.2% was from Poland, 2.8% from the Czech 
Republic, 2.0% from Slovakia and 1.5% from Romania. By 2010 it is apparent that the 
shares of the given countries in our total export increased as compared to those of 2004. As 
a result, the shares were as follows: Romania 5.4%, Slovakia 5.3%, Poland 3.7% and the 
Czech Republic 3.5%. An increase in import can be observed as well. 5.3 % of our import 
was from Poland, 4.2% from Slovakia, 3.2% the Czech Republic and 2.6% from Romania. 
Expanding and deepening the foreign trade relationships with neighbouring countries 
should be encouraged. 
Out of the Asian countries it is Japan, China and South Korea that can be mentioned. Our 
foreign trade balance with these countries is negative. 4.8% of our import was from China, 
3.0% from Japan and 1.5% South Korea in 2004. By 2010 there was an increase in case of 
China (7.1%) and South Korea (3.3%), while the share of Japan decreased (2.2%). Our 
export to these countries in the examined period often did not reach even 1.0%. We must 
endeavour to shift our foreign trade balance to a positive direction. 
Out of the former Soviet states it is Russia that can be mentioned. In 2004 the Russian 
share of our import was 5.7%, and that of our export was 1.6%. By 2010 both the import 
and the export increased somewhat, up to 7.8% and 3.6%, respectively. 
Considering the overseas countries we have remarkable foreign trade relations with the 
United States. In 2004 the share of the USA from our industrial export was 3.0%, and from 
our import 1.7%, while in 2010 it was 2.0% and 1.8%, respectively. 
The above mentioned facts show that by the turn of the century the foreign trade of 
Hungary in the field of industry became significantly EU-centred. In the past decade our 
EU-centred foreign trade deepened. It is supported by the fact that the EU market has an 
approximately 80.0% share of our industrial export and 70.0% of our import is also from 
the countries of the European Union. All this results in a significant dependence, which, in 
case of recession, might have a negative effect on Hungarian economy and within that the 
spatial and sectoral structure of our industry. However, the strong market dependence also 
has positive results, which reflects the fact that our products meet the needs of the 
European Union's stringent quality, technical and technological requirements. However, it 
is unfortunate that the economy of a country and within that the orientation of their foreign 
trade is so one-sided in the ever-changing world. It would be useful to regain some of the 
former Eastern markets and expand, strengthen our relationships with countries, mainly 
Asian, North and Latin American countries, which can be suitable market for our products. 
It could lessen our dependence on the European Union and some specific countries within 
that, and it could contribute to forming multi-pole foreign trade relations. 
The changes in the orientation of Hungarian foreign relations resulted in the spatial and 
sectoral structure of our industry. 
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Previously our industry (in the CMEA period) was very significantly specialized in 
mechanical engineering, in the manufacture of road vehicles (buses), which meant that the 
Ikarus bus produced in Hungary reached all parts of the former "socialist world". 
After the regime change in the early 90s, in terms of the sectoral structure of our exports it 
was found that the raw materials and semi-finished products as well as food and food 
ingredients sold in 1990 accounted for 61.0% of our exports, while in 1994 it was 57.1% of 
the total. By 2000, the machinery and equipment export alone accounted for 60.0% of our 
total exports, although it played a minor role previously. In contrast, the raw materials and 
semi-finished products as well as food and food ingredients significantly lost their previous 
better situation. The reason for that is that companies do not export their products in form 
of raw material or ingredients; they sell them as finished products. In the first half of the 
90s raw materials and semi-finished products accounted for 46.3% of our imports, while 
machinery and equipment had a share of 17.7%. By 2000 the ratio of raw materials and 
semi-finished products significantly fell back (26.4%), in contrast the role and importance 
of machinery and equipment increased significantly (51.5%). 
Table 4. Hungarian foreign trade by product-groups 1990-2000 (%) 
Name 
1990 1994 2000 
Import Export Import Export Import Export 
Fuels 13.8 2.4 11.0 3.3 8.3 1.8 
Raw materials and 
semi-finished 
products 
46.3 37.9 36.8 36.5 26.4 19.2 
Machine, 
equipment 
17.7 20.1 23.4 13.0 51.5 60.0 
Industrial 
consumer goods 
14.6 16.5 22.0 26.6 11.1 12.1 
Food and raw 
materials for food 
industry 
7.6 23.1 6.8 20.6 2.7 6.9 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
Source: Author's calculations based on KSH data 
The import and export typical in Hungarian foreign trade trends require a separate analysis 
for the years 2001 and 2010 because of the changes in the composition of foreign trade 
within the industrial groups. In 2001, a significant proportion of export, 57.6% of the total, 
was of machinery and transport equipment, while processed products had a share of 31.0%. 
By 2010 the proportion of machinery and transport equipment further increased (60.2%), 
while that of the processed products decreased (27.6%). The main sectors contributing to 
exports were machinery and transport equipment (51.6%), and processed products 
(35.3%), similarly to imports. The previous two product-group lost some of their 
importance, at the same time the food, beverages, tobacco product group had a slight 
increase in the examined period compared to the base year. 
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Table 5. Hungarian foreign trade by product-groups 2001-2010 (%) 
Name 
2001 2005 2010 
Import Export Import Export Import Export 
Food, beverages, 
tobacco 
2.9 7.5 4.1 5.8 5.0 6.9 
Raw materials 2.0 2.0 1.8 2.0 2.1 2.4 
Fuels 8.2 1.9 10.2 2.7 10.7 2.8 
Processed goods 35.3 31.0 32.8 27.6 31.9 27.6 
Machines and 
vehicles 
51.6 57.6 51.1 61.9 50.3 60.2 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
Source: Author's calculations based on KSH data 
The foreign trade structure of Hungarian industry that developed during the years is in 
conformity with the industrial structure of the European Union. 
Table 6. The sectoral structure of the foreign trade of processing industry in the 
European Union (EU-15) (%) 
Industry 
Export Import 
1991 2001 1991 2001 
Food, beverages, tobacco production 7.6 5.3 7.2 5.0 
Textile, textile clothes production 5.7 4.7 10.7 8.8 
Leather, leather goods, footwear production 1.7 1.6 2.3 2.2 
Wood and wooden product manufacturing 0.6 0.8 1.9 1.4 
Cellulose, paper goods, printing 3.2 2.8 2.6 2.1 
Coke and crude oil production 2.0 1.9 4.4 2.8 
Chemicals production 13.1 14.7 9.5 9.8 
Rubber and plastic production 2.3 2.5 1.9 2.2 
Other non-metallic mineral products 2.3 1.9 1.0 1.2 
Metal raw material and metal commodity production 9.2 7.0 9.5 8.8 
Machine and equipment production 18.1 14.9 8.2 8.3 
Electronic and optical products 14.3 20.4 23.5 28.6 
Vehicle production 16.0 18.4 12.8 14.4 
Other processing industries 4.0 3.3 4.3 4.4 
Total 100.0 100.0 100.0 100.0 
Source: Author's calculations based on EUROSTAT data 
On examining the sector structure of the foreign trade of the European Union (EU-15) we 
can see that machine and equipment production, vehicle production as well as electronic 
and optical products had importance in the field of export sales in 1991. The majority of 
the products was sold to the United States of America, Switzerland, while a somewhat 
smaller part to Japan, the former Soviet Union and Norway. Considering the import it was 
the vehicle production, the electronic and optical products, and textile, textile clothes 
production that had priority. The products of the given sectors were brought in from the 
United States of America, Japan, Switzerland, China and Taiwan. 
During a decade there were no significant changes in the export structure of the EU 15 
member states. In 2001 also it was the electronic and optical products, vehicle production 
and machine and equipment production that had a 53.7% share of the export. These 
527 
Review on Agriculture and Rural Development 2013. vol. 2 (2) I SS1S 2063-4803 
products were primarily sold to the markets of the USA, Switzerland, Japan, Poland and 
China. By 2001 as compared to 1991, the electronic and optical products as well as the 
vehicle production had a larger share from the import, at the same time the textile and 
textile clothes production lost from its importance. Concerning the import it was the 
chemicals production that got forward in the ranking. 53.1% of the total imported products 
are from the United States of America, Japan, China, Switzerland, the Czech Republic and 
Hungary. 
The European Union had new member states in 2004 however no significant changes took 
place in the export structure. This means that the export structure of the accession countries 
is considerably similar to the former EU-15 sectoral structure. As for the exports in 2004 
the electronic and optical products, chemical production and the vehicle industry were in 
leading position. Considering imports it is also the electronic and optical products, vehicle 
production and chemical products that are dominant. The U.S., Switzerland, China, Japan 
and Russia have a major role both in exports and imports. 
The expansion of the EU to 27 members did not result in significant changes in the 
structure of external trade. As far as exports are concerned, chemicals production, vehicle 
production as well as electronic and optical products were dominant in 2006 and 2007. In 
case of import the decisive sectors were electricity, gas, steam and water supply, electronic 
and optical products manufacturing and chemical industries in 2006, while in 2007 it was 
mining and quarrying, electronic and optical products as well as chemical products. The 
share of the United States of America, Switzerland, China, Russia, Japan, and Turkey is 
significant both in exports and imports. Today, when examining the structure of the sectors 
it was found that in the foreign trade of the 27 member states of the European Union it was 
machinery and transport equipment that played a leading role. Main foreign trade partners 
are the United States, China, Russia, Japan, Norway, Switzerland and Turkey. 
Table 1. The sectoral structure of the foreign trade of processing industry in the 
European Union (EU-27) (%) 
Industry 
Export Import 
2008 2011 2008 2011 
Food, beverages, tobacco 6.4 6.9 5.6 6.0 
Raw materials 2.2 2.6 4.7 5.1 
Fuels 5.1 5.5 24.6 24.3 
Chemicals and similar products 1.1 16.7 9.3 10.2 
Machines and vehicles 43.2 41.0 29.9 28.6 
Other processed goods 25.1 24.4 24.2 24.1 
Other product and transaction not specified elsewhere 2.9 2.9 1.7 1.7 
Total 100.0 100.0 100.0 100.0 
Source: Author's calculations based on EUROSTAT data 
CONCLUSIONS 
In recent years, due to changes in the market conditions in our country and in some 
countries of the European Union major changes took place in the structure of industry. The 
changes resulted in new spatial and sector structure in foreign trade as well. One main 
feature of the industrial structure changes both in Hungary and in EU is the fact that the 
traditional industries that are continuously losing their importance and the new ones taking 
up the challenges of the economy and the market are present in the sector structure. 
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The importance of the traditional sectors within the industrial foreign trade decreased, 
while that of the dynamically developing industrial sectors keeps growing. There are 
several reasons for the decrease, among them the fall-back in demand as well as raw 
material resources, the increasing costs or production, the growing international 
competition on global market, and also the continuous improvement of science and 
technology. Concerning the added value, the declining sectors are (in the European Union 
as well) mining, certain sub-sectors of metallurgy (e.g. manufacturing electrical appliances, 
shipbuilding), the textile, leather products and footwear production, while the dynamically 
developing sectors include information technology, electronic and optical products, vehicle 
production and some sub-sectors of chemical industry (pharmaceutical production, 
chemicals and chemical products). 
Overall, we can say that the most important industrial sectors in the countries of the 
European Union involve declining, moderately growing and dynamically developing 
industries as well. In 25 former member states of the European Union 25 member states of 
the role of the five former industries can be highlighted: the basic metals and fabricated 
metal products, vehicle manufacturing, the production of electronic and optical products, 
chemicals and food, beverages and tobacco production. These industries have a significant 
proportion of industrial output and employment. With the European Union expanding, the 
position in these industrial sectors continued to grow because these sectors also play an 
important role in the industry of the accession countries (Bulgaria and Romania). 
The existing differences between the industrial structures of the old and the new member 
states can be characterized that in case of the old ones knowledge-based sectors (such as 
engineering or chemical production) are dominating, while in the new ones it is usually the 
working industries (e.g. textile industry). The industrial structure of manufacturing in each 
member state is somewhat different from that of the European Union as a whole. 
Considering added value, the largest industries in the former 15 member states of the EU 
are the machinery and equipment manufacturing, food, beverage and tobacco 
manufacturing and chemical industries. However, some regional differences can be seen. 
Among the founding members of the European Union stands out the chemical industry in 
the Benelux countries (Belgium), food, beverages and tobacco production 
(Netherlands), and last but not least, basic metals production (Luxembourg). For France, 
the food, beverages and tobacco, while Germany and Italy the machinery and equipment 
manufacturing. 
As for the countries connecting later, in Denmark, Greece, Spain, Portugal and in the 
United Kingdom, the food, beverages and tobacco industry is dominant, in Ireland it is 
chemicals, in Austria the machine and equipment manufacturing, in Finland, 
telecommunication products manufacturing, while in Sweden, the vehicle production is the 
largest and most significant industry, which is also reflected in the field of foreign trade. 
In the expanding European Union there were small changes concerning added value. In the 
former 15-member economic integration the three major industries were machine and 
equipment manufacturing, food, beverage and tobacco production and chemical industries. 
Among the new member countries (2004), in the Czech Republic, the Baltic States, 
Hungary, Poland and Slovakia, the electricity, gas and water supply sector is the most 
important. In Cyprus food, beverages and tobacco production, in Malta, the 
telecommunication products, in Slovenia, fabricated metal products can be highlighted. 
However, considering the EU-25, the three main industrial sectors are still the food, 
beverages and tobacco, chemicals, and machinery and equipment manufacturing sectors. 
The accession of other countries to the European Union might create a new situation in the 
development of both the industry and the foreign trade of the economic integration. 
Consequently, the spatial and structural changes affecting industry and through that foreign 
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trade have not ended yet, as both the spatial and structural changes are the results of long 
development. 
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ABSTRACT 
Basic principles that inform organic livestock production are reviewed in this paper, with special emphasis on 
sheep and goat organic farming in Serbia and provide guidance for development in the future. It also 
discusses the challenges of the modern age that may affect the viability of sheep and goat production. Today 
in Serbia grow less than 1.5 million sheep. In terms of breed structures, most of the population makes 
indigenous Pramenka sheep (80%), while the remaining 20% are: Tsigai, Merinolandschaf, lie de France, 
Pirot improved, and other less important populations, as well as the crossbreeds with foreign and local 
domestic sheep. The most popular goat breeds are: balkan goat, domestic white as autochthonous breeds, as 
well as the Sanental, Alpen and Toggenburg breeds. Genetic improvement is significantly increased level of 
production of all species of domestic animals. However, native animals selected for high and efficient 
production are exposed to greater risk. This primarily refers to the physiological and immunological 
problems, but would generally be said that all this leads to distortion of harmony between the organism and 
the environment and the repercussions on the molecular level. Sustainable development of sheep and goat 
breeding in Serbia must be kept in mind. Possibilities for further development of organic sheep and goat 
production are great, and it can be expected that it will increase in the future and can become a significant 
branch of livestock production. 
Keywords: sheep, goat, organic farming, autochthonous breeds 
I N T R O D U C T I O N 
Organic livestock farming needs a balance between ecology and economy. Organic 
husbandry like ecological sheep and goat production are a new possibility for livestock 
production in Serbia ( K Ö N Y V E S E T A L . , 2 0 1 3 ) . Marketing of produced animal originated 
products became more popular, and it is organized by farmers themselves or by their 
associations ( B E N N E T H , 1 9 9 6 ; B A D E R T S C H E R - F A W A T E T A L . , 1 9 9 8 . ) First organic 
production in Serbia has started in the late 70's. For the last ten years, production and 
processing of organic products became more popular and economically more important 
( P E T R O V I C E T A L . , 2 0 1 1 ) . Serbia does not have central database system and is hard to give 
precise figures about the size of organic production. According to the official data from the 
certified agents, organic production is currently conducted on around 1,200 ha. But, 
according to the unofficial data from the agents that are not certified by the Ministry of 
Agriculture, organic production in Serbia is currently conducted on much larger area of 
about 5 , 0 0 0 ha; while additional 9 , 0 0 0 ha of land is still in the period of transition towards 
organic production. That makes a total organic production of some 1 4 , 0 0 0 ha or only 0 . 3 % 
of the total arable land of 4 . 2 million ha that is available in Serbia ( G R D O V I C E T A L . , 2 0 1 1 ) . 
The total number of registered organic farmers in Serbia is 218. Organic development in 
Serbia is driven by export. The "rule of 30%" in organic production means that farm 
animals kept in organic system must ingest at least 30% of meal dry matter from pastures, 
makes forage quality of highest importance. Serbia has a potential for growth of this sector, 
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but mainly in rural areas where conventional production is not possible or sources of 
pollution are not nearby. 
Sheep and goat breeding is an important area of the economy, because this turnout get 
valued products, even those using the natural resources where human feet rarely goes 
down. Integrating sheep and goat into a farming operation can contribute to the economic 
and environmental sustainability of the whole farm ( W E L L S E T A L . , 2 0 0 0 ; M A S O N , 2 0 0 3 / 
The relatively small investment required, and the gradually increasing size of the flock, 
make sheep and goat production a good choice for the beginning small-scale or part-time 
farmer for the established farmer seeking to diversify, sheep offer a number of benefits. 
Sustainable sheep and goat farming is a way to get high quality meat, milk and wool, while 
preserving the environment, respect for labor and welfare in order to achieve economic 
gains and increased social status of farmers for sustainable production in today's 
conditions, it is necessary to know a number of biological, technological, organizational 
and market factors ( P E T R O V I C , 2 0 0 7 ) . If farmers want to increase their production and 
profit, they need to apply modern methods of selection. For success in sustainable animal 
production many factors have an impact: effectiveness of controls and recording 
production characteristics, evaluation of genetic parameters and value of animals and 
organization of the diffusion of genetic material. 
Sheep and goat are a significant sector of livestock production in Serbia especially in the 
mountainous area, which has significant natural resources ( P E T R O V I C E T A L . , 2 0 1 0 ) . Out of 
8 2 6 , 8 3 4 ha of grassland and 6 0 1 , 1 5 2 ha meadow in Serbia, about 8 6 % are located in 
mountain area where is about 50% of the rural population. The aim of this paper is to 
review the status of sheep and goat production in Serbia and point to the possibility of 
sustainable development in the future. 
THE IMPORTANCE OF AUTOCHTHONOUS BREEDS IN ORGANIC 
LIVESTOCK MANAGEMENT 
Most recently, autochthonous breeds have been recognized as important elements to 
regional agro-biodiversity and, more specifically, in their relevance to agro-ecosystems 
that encompass the cultural heritage of a given region. By recognizing that locally adapted 
animal breeds have gained genetic resistance and adaptability through the evolutionary 
process, breeding strategies in sustainable and organic farming practices today are far more 
attuned to the necessity for preserving and utilizing these autochthonous breeds. Locally 
adapted breeds can promote sustainable development, reduce production costs, and prevent 
genetic pollution of a region's biodiversity. The significance of autochthonous breeds is 
especially stressed in the production of organic meat. To this point, advertising campaigns 
regularly deliver messages that highlight autochthonous, indigenous breeds, which is not 
only scientifically accurate from the aspect of environmental adaptation, but most 
importantly, builds consumer confidence in domestic products. 
ORGANIC GOAT PRODUCTION 
Present status of Serbian organic goat breeding is not favourable since the number of goats 
used in the production of milk and meat is relatively low and sufficient only for meeting 
the demand on the domestic market. The negative trend in the number of goats has been 
present for over three decades and it is anticipated that it will continue in the future. The 
situation is considerably aggravated by the large number of non-commercial 
532 
Review on Agriculture and Rural Development 2013. vol. 2 (2) I SS1S 2063-4803 
holdings/households with mainly older population, without any modern equipment, lack of 
motivation for this production, where it is difficult or impossible to organize high quality 
production, or make long term production plans. Organic goat production is mainly present 
in hilly-mountainous regions, less economically developed areas with modest or poor food 
sources. There is difference in the number of goats reared in different regions, starting 
from areas where they are very rare, to those where they are considerably more numerous. 
They are reared mainly by poor households from passive regions or those without 
sufficient food for cows, to use goats as animal of very modest requirements to produce 
valuable foodstuff to satisfy their needs (Table 1). Interest of individual holdings/farms for 
goat rearing is constantly increasing. Goats are reared mainly on individual agricultural 
households, usually 1 to 2 animals, although in the field there are breeders with 20, 30, 50 
and more goats in rearing. 
In regard to the breed structure, the least represented are goats of Alpine breed - approx. 2-
3%, White Serbian goat - 15%, different types of crosses - approx. 35% same as goats of 
low land Balkan type and approx. 12% of high land Balkan type. Based on results of 
scientific studies on goat rearing - phenotypic and production data, generally, in Republic 
of Serbia ( Z U J O V I C E T A L . , 1 9 8 3 , 1 9 8 4 , 2 0 0 0 , 2 0 0 1 , 2 0 0 2 ; M E M I S I , 2 0 0 0 ) most goats 
represent a product of various mutual crossing of Balkan goat of low and high land type, as 
well as their crossing with different types of crosses with Saanen breed. Domestic white 
goats, especially short haired animals, are different types of crosses of Domestic White 
goat and Saanen goat, i.e. increase of their number in certain way caused increase of 
number of dairy goats on account of Domestic Balkan goats. In the organic goat milk 
production the mentioned native breeds are most rife. 
Table 1. Average values for productivity of goats according to genotypes in 2010 on 
individual farms 











Yield of Milk 
(kg) 







Alpine goat 49.92 1.60 215 465 2.16 2.85 8.88 18.58 
Serbian 
White goat 
46.22 1.57 212 370 1.74 2.63 6.38 13.43 
Balkan goat 43.39 1.35 209 187 0.89 2.38 6.60 13.42 
ORGANIC SHEEP PRODUCTION 
Over 90% of the sheep in Serbia is concentrated in small breeders, with the variable 
structure and size of the herd. In the last twenty years we have seen a change in the 
numbers of sheep, as Table 2 shows. 
Table 2. The number of sheep in Serbia (1000 individuals) 
Year 1990 2000 2005 2006 2007 2008 2010 2012 
Number 
of sheep 
2.127 1.611 1.576 1.556 1.606 1.605 1.475 1.729 
Index 100 76 74 73 75 75 69 81 
From the above table we can see that the number of sheep in the past two decades fell by 
about 30%. The greatest reduction in the number of sheep registered in the nineties. After 
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stabilization, a large decrease in the number of sheep was followed by the year 2010 and 
by 6% compared to the year 2008. Thus, today in Serbia grow less than 1.5 million sheep. 
In terms of breed structures, most of the population makes indigenous Pramenka sheep 
(80%), while the remaining 20% are: Tsigai, Merinolandschaf, lie de France, Pirot 
improved and other less important populations, as well as the crossbreeds with foreign and 
domestic sheep. In Serbia sheep production, for the last few decades, there have been 
certain changes in the system of breeding. The conditions of keeping, feeding and care 
improved. There were also foreign breeds imported, and some of them adapted to new 
conditions, and they are grown in pure breed. Genetic improvement of sheep in Serbia is 
carried out in accordance with the breeding program. This program covers the most 
important breed of sheep that are of national interest. The most important average 
production parameters of the population covered by the breeding program are given in 
Table 3. 
Table 3. Average (LSM±SE) values and production traits of sheep breeds in Serbia 
( P E T R O V I C E T A L . , 2 0 1 0 ) 
Breed of sheep Fertility 
(%) 
Body weight of lamb (kg) Weight of adult 
animal (kg) 
Yield of wool 
(kg) 1. day 30. day 90. day 
Merinolandschaf 118 3.83±0.13 12.89±0.34 28.78±0.99 57.13i2.41 3.3U0.05 
Pirot 
improved 
127 3.17±0.10 11.86±0.40 24.22±1.01 59.13i2.86 2.58i0.07 
Ile de France 132 4.6U0.16 14.94±0.33 33.96i0.90 69.57i2.99 3.87i0.06 
Sjenica 
Pramenka 
129 3.09±0.09 11.82±0.42 21.16±0.95 57.98i2.11 2.32i0.04 
Svrljiska 
Pramenka 
133 3.38±0.11 10.56±0.31 26.66i0.98 54.53i2.13 2.82i0.09 
Lipska 
Pramenka 
127 3.90±0.14 13.6U0.38 28.57i0.96 62.48i2.27 3.5Ü0.06 
Krivovirska 
pramenka 
140 3.36±0.10 8.70±0.28 20.70il.03 54.80i2.17 2.33i0.03 
C H A L L E N G E S A N D R I S K S I N S U S T A I N A B L E S H E E P P R O D U C T I O N 
New challenges facing the sheep breeding of Serbia, stems from a political orientation 
toward membership in the European Union (P E T R O V I C , 2005). New conditions for 
agriculture of the Republic of Serbia shall be established and reflected in the transition 
from centrally planned economies, where the greatest responsibility on the state apparatus, 
to a market where the center of the responsibility of the individual. The new integration 
processes (the WTO and the EU) will further change the economic conditions that will be 
reflected in the liberalization of agriculture, and therefore require even greater 
competitiveness. Increasing competitiveness is reflected in rising living standards over 
time and it can increase investment both in equipment and new technologies and 
investments in knowledge. This implies that the sheep breeding, the structure of farms, 
quality standards, marketing, education and training must be improved. Only by increasing 
the competitiveness of farmers from the Republic of Serbia can survive and thrive in the 
highly competitive EU internal market. 
Sustainable access to sheep production in Serbia and agriculture in general, seeks to 
strengthen family farms, protect and exploit natural resources. This can provide a good 
farmers' profit, improve the efficiency of the genetic potential of sheep and perform the 
restoration of natural and economic resources for future generations. With these goals in 
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mind, the sustainable production of cheap food for sheep, controlled grazing, integrated 
management of diseases are necessary steps in this way. Many small farmers that are 
dominant in Serbia need to increase economical viability and find alternative marketing 
strategies, including the fostering of local or regional markets. Based on the fact that Serbia 
has about 1.5 million sheep and preserved natural environment, there are preconditions for 
successful development of sustainable sheep and avoid the risks of such negative effects of 
modern technology. 
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A B S T R A C T 
The assessment of pain experienced by horses is complex, often inaccurate, and varies widely among 
practitioners. During laminitis it is supposed that horses suffer severely from pain. It would be ideal if there 
were an accurate, reliable and sensitive method of assessing this pain as the condition progresses, and as 
treatment is applied, to improve the condition of the horse. This work considers various parameters and their 
suitability as markers to assess the pain experienced by horses undergoing treatment for laminitis. Fourteen 
horses were assessed during their treatment period. Heart rate, respiration rate and hoof temperature were all 
significantly correlated with the Obel grading score for lameness. Other parameters, including body 
temperature, digital pulse and behavioural attitude were not. The horses improved their lameness grade over 
the period of the trial. It is concluded that the use of the simple practical measures described may be usefully 
applied by owners and practitioners as markers to estimate the pain suffered by horses under their care. 
Keywords: Laminitis, pain, horse, marker, obel score 
I N T R O D U C T I O N 
The purpose of this research project was to analyse the amount of the pain experienced by 
the horse when recovering from laminitis, pain which has been described as "unrelenting" 
( P O L L I T T , 2004), which would assist the veterinarian, and the owner of the horse, to make 
an informed decision regarding an indivudual horse's future. Medical assessment of pain 
experienced by humans is difficult enough, where the patient can respond and verbalise 
their experience. With animals this is much more complex, and with prey animals this is 
further complicated as they are likely to express expressions of pain as this might attract 
the attentions of a predator ( A N I L E T A L . , 2002). As reported by P R I C E E T A L . (2002) there is 
a wide variation in the the scoring and management of pain in horses among veterinarians 
themselves A range of assessment tools are used. Previous work looking at before and after 
treatment with non-steroidal anti-inflammatory drugs has shown that hormone levels were 
largely unaffected by treatment ( R I E T M A N N E T AL . , 2004) and hormone levels remained 
unaffected after painful orhtopaedic surgery ( R A E K A L L I O ET AL., 1997). And selected 
behavioural responses, inlcluding those of movement of a presumed painful leg, showed no 
differences ( R A E K A L L I O E T A L . , 1997). Reliable assessments of pain remain to be 
determined even in the light of new technological tools such as diagnostic imaging ( D Y S O N 
A N D M A R K S , 2003). There remains no "gold standard" method, technique or measurement 
that is reliable, repeatable and sensitive ( V L N U E L A - F E R N A N D E Z E T A L . , 2007). 
The pathophysiology of laminitis in the horse remains unclear ( B A I L E Y E T AL . , 2003), and 
medication remains of limited help if the laminitis is severe. The causes, suffering and 
partial recovery are varied ( M O R G A N E T AL . , 1999) and as a result horses continue to suffer, 
not only in one locality, but worldwide. Between 75-80% of laminitis cases identified do 
not recover ( R E E D A N D B A Y L E Y , 2004). It would be of great assistance to veterinarians and 
horse owners to have a better understanding of the pain experienced by equines with this 
condition, enabling early preventative treatment or early decisions regarding euthanasia of 
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the suffering individual; thereby reducing the overall suffering experienced both by 
individual horses, and the anxiety and distress of their owners. 
The Obel scoring stystem ( O B E L , 1948) is considered to be an accurate means of assessing 
the severity of laminitis ( H U R L E Y E T A L . , 2 0 0 6 ) , and it was decided to use this, subjective 
measure, as the reference measure for other parameters that might be more easily used by 
the practitioner and owner. Such measures included respiration rate, heart rate, body and 
hoof temperatures and others indicated in the method section of this paper. 
The aim of this study was to analyse the amount of pain horses suffer when recovering 
from laminitis. 
MATERIAL AND METHOD 
There were 14 horses sampled in this study from a wide range of sources: warmbloods, 
Finnhorses, Icelandic horses and ponies. Icelandic horses were included as they are more 
inclined to obesity and therefore more likely to contract laminitis. Ages ranged from five to 
26 years. 
The study took place at Hyvinkaan equine veterinary hospital in Hyvinkaa, southern 
Finland, in the summer. The parameters below were taken on a daily basis during the 
period of their treatment, ranging from 1 day to 11 days. Treatment was with non-steroidal 
anti-inflammatory drugs (NSAID), rest, shoeing and polyurethane packing. 
On arrival at the hospital an anamnesis was taken of each horse. The first inspection, as the 
subsequent daily observations, included measurements of attitude, heart rate, respiratory 
rate, temperature, digital pulse, temperature of the hoof. Lameness was evaluated with the 
Obel grading from one to four. This method has been described previously ( G A R N E R E T 
A L . , 1 9 7 7 ) . It is a scale from 0 - 4 . Obel Grade I features frequent shifting of weight between 
the feet, no discernible lameness at the walk, and bilateral lameness at the trot. Obel Grade 
II horses do not resist having a foreleg lifted, nor are they reluctant to walk, but they do 
show lameness at the walk. Obel Grade III horses do resist having a foreleg lifted, and are 
reluctant to walk. Obel Grade IV horses will walk only if forced. The same assessor 
estimated lameness using this grade on each occasion throughout the study. 
Attitude represented observation of their behaviour. This included: standing position of the 
horse, appetite; fresh hay was offered and its acceptance or otherwise was noted; position 
in the box, interest in its environment and signs of pain were recorded. Patients were 
observed if they were shifting their weight in the box and how much they were laying 
down. 
Heart rate was measured manually, with a stethoscope, and respiration rate by observation 
by the first author. Temperature was taken rectally with a digital thermometer. The 
thermometer used was an ADC ADTEMP 422 Veterinary Digital Thermometer. Digital 
pulse was measured by palpation of the horse's digital arteries, which are on the inside and 
outside of each leg at the level of the fetlock and pastern. A normal horse should have a 
pulse that is very slight or difficult to feel. 
The temperature of the hoof was assessed in comparison with the temperature of the 
adjacent hoof, by digital palpation by the first author, using a method described by 
R I E T M A N N E T A L . ( 2 0 0 4 ) . 
Each of the horses staying overnight in the hospital were housed in individual boxes, with 
a thin layer of either wood shavings or peat as bedding. The choice of bedding was not 
related to factors related to laminitis, but simply of availability. Each horse was offered a 
diet solely of grass hay, and this was provided ad libitum. No additional feed was provided. 
As the aim of this study was to identify relationships between lameness score and easily 
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measurable data, Pearson's correlations and regression analyses were calculated; data were 
analysed for correlations between parameters measured and Obel scoring for each horse. 
Obel grade was also correlated with days across all horses, using the Minitab statistical 
package, version 13. 
RESULTS 
As the numbers of observations for each horse were highly unbalanced means scores for 
each parameter were calculated for each horse across days. These parameters were then 
correlated with the Obel grade (Table 1). 
Significant correlations were observed between Obel grade and: respiration rate (P = 
0.008), heart rate (P = 0.005) and hoof temperature (P = 0.026). The most significant of 
these, the heart rate scores gave an R-squared value of 50.1% suggesting a possible, though 
not large, predictive value for this parameter. 
Table 1. Correlations between Obel grade and other factors measured 
Factor Pearson's correlation 
coefficient 
Probability 
Respiration rate 0.672 0.008 
Heart rate 0.708 0.005 
Hoof temperature 0.590 0.026 
Rotation 0.049 0.869 
Digital pulse (forelimbs) 0.449 0.107 
Digital pulse (hind limbs) 0.259 0.371 
Hoof temperature 0.360 0.207 
Day -0.905 <0.001 
Using multiple regression analysis, combining heart rate with hoof temperature gave a 
significant relationship (P = 0.007) with Obel grade, and an R-squared value of 59.4%. 
Further multiple regression analysis was not analysed, on the basis that the sample size of 
14 horses would not support further statistical manipulation than the incorporation of two 
parameters into the model. 
No correlations were found for either rotation, body temperature, digital pulse from either 
the front hind limbs, or behavioural attitudinal measures. 
There was a significant day effect (P0.001), with mean Obel grades negatively correlated 
(-0.905) with number of days over the study period. 
Only one horse was euthanased at the completion of the data collection period, on the 
grounds of; the data from this horse was included in this analysis. 
DISCUSSION 
That three of the measured parameters, heart rate, respiration rate and hoof temperature 
were significantly correlated with the Obel grading of lameness gives hope that a simple 
measure, of practical and practicable use to owners and veterinary practitioners alike, may 
be realisable. 
Although an increase in heart rate has been identified previously as a measure of pain 
experienced by animals ( S A N F O R D E T A L . , 1 9 8 6 ) , the finding that heart rate was 
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significantly correlated with Obel grade was not expected, following the findings of 
R A E K A L L I O E T A L . ( 1 9 9 7 ) . However, these authors compared before and after (up to 7 2 
hours after) surgery measures, and it may be that the current study, over a longer period, 
identified the response of increased heart rate to pain experienced over a longer period. 
It may be that combining each of the significant parameters measured in this study: heart 
rate, hoof temperature and respiration rate, might give a more reliable index to assess pain 
than the use of one of these measures in isolation. There is evidence that this is the case for 
a combination of heart rate and hoof temperature. 
Behavioural assessments did not show significant correlations with lameness, which is a 
finding that is in line with previous observations by R A E K A L L I O E T A L . ( 1 9 9 7 ) and 
proposals by W O O L F A N D D E C O S T E D ( 1 9 9 9 ) that behaviour is little value in assessing pain. 
Therefore their use, or at least their sole use, cannot be recommended as reliable indicators 
of pain experienced by the horse in cases of laminitis. Of the other parameters tested and 
found to show no significant correlation with Obel grade: temperature, digital pulse and 
rotation, the last is confirmation of the findings by H U N T ( 1 9 9 3 ) who also found no effect 
on the degree of rotation. 
It might be argued that the Obel grade itself could be used to assess levels of pain, as it is 
already considered a reliable estimate of lameness ( H U R L E Y E T AL., 2006). However, this is 
not a sensitive scoring system, using a system of four grading levels, might not reliably 
assess pain, and involves the horse in moving and trotting to assess the grade, activities 
that might well be a source of additional pain to the animal. 
The finding that Obel grade was significantly negatively correlated with day in treatment is 
a reassuring one, at least to this practice. Lameness among the horses declined during their 
treatment at the equine hospital. 
While not claiming to have found the "gold standard" for accurate and reliable pain 
assessments in the horse, identified as desirable and missing by V I N U E L A - F E R N Á N D E Z E T 
AL. (2007), this study provides hope that simple, applicable parameters can possibly be 
used by horse owners and practitioners as a guide to the pain experienced by horses 
suffering from laminitis. Furthermore, the use of such markers may allow the identification 
of a problem before the onset of clinical laminitis. 
Animal Welfare Implications 
Ifit can be shown that these findings are repeatable, owners of horses with laminitis, and 
veterinarians may have practical and applicable markers for pain experienced by the horses 
under their care. This has applications in the prompt consultation of veterinarians by 
owners, and efforts to provide analgesia. Recovery from this affliction could also be 
observed rapidly by owners, and conversely continuing evidence for high levels of pain in 
individual horses identified, allowing early judgement regarding the advisability of 
euthanasia which would reduce the length of suffering endured by the horse. 
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ABSTRACT 
The body condition has been part of the livestock judgment in Hungary since 2007. This date can be called 
relatively late, because in Ireland and Britain body condition scoring has been part of the conformation 
judging system of Holstein-Friesian cows since 1996. In our study we analysed the mean of linear 
characteristics within lactations, and compared the results to the ideal values of each characteristic. We also 
analysed the correlation between body condition and linear type traits. The results of the relationship between 
the body condition and the linear descriptive characteristics in case of body measurement are weak (r=0.09), 
or medium (r=0.29) and except for the angularity (between r=-0.39 and r=-0.50) they are positive. When 
analysing the main functional areas, we also compared the difference among the scores of the lactations. We 
investigated the relationship between the body condition and the main functional types. 
Overall we founded that the increase in the number of lactations as well as the improving body condition had 
a positive effect on the body score. When investigating the relationship between the body condition and the 
dairy strength a negative correlation was found between these two attributes. 
Keywords: body condition scoring system, milk production, energy reserve, nutritional management, 
reproduction management 
I N T R O D U C T I O N 
The body condition has been part of the livestock judgment in Hungary since 2007. This 
date can be called relatively late, because in Ireland and Britain body condition scoring 
has been part of the conformation judging system of Holstein-Friesian cows since 1996 
( P R Y C E E T A L . , 2000). It was in 2004 that the breeders began to be interested in BCS in 
Hungary, because then the Veepro Company (from Holland) and the Holstein-Friesian 
Breeders Association (from Hungary) organized a practical training about BCS ( B O G N Á R 
(2004). Then, however the BCS method being part of type classification system was not 
presented; the Dutch expert showed the practical method of BCS (on a scale of 1-5). In the 
26th European Holstein and Red Holstein Conference J O N G (2005) demonstrated the 
benefits of using the BCS system; the method was illustrated on a nine point scale. The 
body condition scoring system was introduced in eight countries that year. 
In Hungary the body condition scoring became part of the classification system in 2007, in 
accordance with recommendations by ICAR. The problems of dairy herd (reproduction 
disorders, early disposal) emphasized the importance of relationships between linear type 
traits and some quality parameters. B E R T A (2010) examined the relationship between 
longevity and linear type traits. Based on their results it seems that the cows that were 
culled later have a taller rump, a stronger and deeper body, taller real udder height and 
better udder cleft with a less deep udder than those of the earlier culled animals. According 
to G Á S P Á R D Y E T A L . (1995) the useful lifetime is too short to be influenced by the 
appearance characteristics (based on the constitution and body solidity). The early culling 
of cows from the production can be caused by other factors. R O Y A L E T A L . (2002) 
calculated a -0.84 genetic correlation between BCS (at classification) and calving interval. 
D E C H O W E T A L . (2003) analysed a -0.73 genetic correlation between BCS and dairy form, 
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whereas the genetic correlation between BCS and strength was 0.72. The genetic 
correlation between body condition score and the final score was rather low (0.08). The 
correlation between sharpness and body condition was -0.40 given by P R Y C E E T AL. (2000). 
B A S T I A N E T AL . (2007) also reported a negative relationship between sharpness and body 
condition (r = -0.35 r = -0.73.) The contrast between the two parameters can be the result 
of the improved condition masked the sharpness. K A D A R M I D E E N A N D W E G M A N N (2003) 
searched for significant association between the linear type traits, the main judgement 
characteristics and the body condition. They analysed the correlation between the body 
condition and chest width (r=0.17) and between BCS and body capacity (0.19) Body 
condition score had a negative correlation with dairy strength (-0.35) and udder quality (-
0.42). Estimates of correlations between the BCS and final class (0.13) were not 
significant. 
MATERIAL AND METHOD 
We analysed the mean of linear characteristics within lactations, and compared the results 
to the ideal values of each characteristic. We also analysed the correlation between body 
condition and linear type traits. 
The results of the groups were compared to the results within the number of lactations. The 
correlation examinations were also analysed within the lactation groups. The data were 
analyzed by the method of variance. The relationship between variables was examined 
with correlation analysis tests (Pearson's correlation coefficient). 
The relationship between the values of different lactation (first, second and third lactations) 
were investigated by Spearman's rank correlation coefficients. 
Table 1. The linear parameters in different lactation (1- 3.) 










Stature 6.05" 6.58" 6.94c 7-9 0.74** 0.84** 
Chest width 5.47" 5.80" 6.15
C 
9 0.62** 0.81** 
Body depth 5.65" 6.14" 6.54
c 
9 0.59** 0.72** 
Angularity 5.80" 5.94" 5.99" 9 0.44** 0.29 
Body condition score 4.86" 4.63" 4.53
c 
5 0.29** 0.50* 
Rump angle 5.38
a 5.09" 4.93c 5 0.69** 0.64** 
Rump width 5.12" 5.47" 5.81° 8 0.70** 0.61** 
Rear legs set 5.78" 5.94" 6.21
c 
5 0.64** 0.58** 
Rear legs rear view 5.46" 5.41* 5.30" 9 0.65** 0.70** 
Locomotion 5.64
a 5.62" 5.39" 9 0.71** 0.72** 
* * P < 1 % , * P < 5 % ; 
The ideal values developed based on the recommendations by the Holstein-Friesian Breeders 
Association 
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RESULTS 
When examining the appearance parameters (Table 1) we tried to find out what effect the 
body condition has on the descriptive linear characteristics and the main judgement 
characteristics. 
In the results of the descriptive linear characteristics we found differences between the 
ones with different lactation numbers. The average values of the characteristics are seldom 
in the ideal interval. The body condition is the most favourable in the first lactation, later it 
decreases. The results of the rank correlation analysis in the first and second as well as the 
first and third lactations confirmed a medium or tight correlation. Considering the BCS 
there is a loose correlation (rr=0.29) between the first and second lactation, while there is a 
medium (rr=0.50) correlation between the first and the third lactation. These results suggest 
that we cannot predict the further lactation results on the basis of the estimated body 
condition in the first lactation.The results (Table 2) of the relationship between the body 
condition and the linear descriptive characteristics in case of body measurement are weak 
(r=0.09), or medium (r=0.29) and except for the angularity (between r=-0.39 and r=-0.50) 
they are positive. P R Y C E E T AL . (2000) also found a negative relationship between body 
condition and sharpness. 









Stature 0.09* -0.03 -0.03 
Chest width 0.29** 0.27** 0.22** 
Body depth 0.16** 0.07* -0.02 
Angularity -0.39** -0.47** -0.50** 
Rump angle 0.07* 0.10** 0.01 
Rump width 0.19** 0.13** 0.05 
Rear legs set -0.27** -0.17** -0.29** 
Rear legs rear view 0.30** 0.21** 0.28** 
Locomotion 0.22** 0.09** 0.11** 
* * P < 1 % , * P < 5 % 
The relationship between stature and body condition is not confirmed, the strength shows 
weak correlation, the value of the correlation coefficient is the largest in the first lactation. 
K A D A R M I D E E N A N D W E G M A N N (2003) also showed a loose correlation (r = 0.17), however 
D E C H O W E T AL . (2003) obtained a tight relationship (r=0.73) between the two parameters. 
CONCLUSIONS 
The results of our study show that the body condition of the cows can be associated with 
their other linear descriptive characteristics as well. We found a medium correlation 
between the first and the third lactation of body condition. The estimated body condition 
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scores at type-classification can be utilised as valuable information sources because the 
dairy type can be detected with them. Based on this research the integration of the regular 
body condition scoring into the technology is especially important. The results of livestock 
judgement should be evaluated periodically (after the milk recording, when the animals are 
selected into feeding groups). 
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A B S T R A C T 
Ground water samples, collected mainly in Kecskemét and its outskirts, were analysed in the laboratory of 
Faculty of Horticulture (Kecskemét College). Depending on the depth three categories of the sprinkling water 
samples were formed: 10-30, 31-70 and 71-275 m, respectively. Chemical analysis of 103 water samples 
showed the decrease in the salt content with deepness (conductivity (EC) decreased from 1116 to 682 pS.cm' 
1 in the deepest groundwater samples). It was the result of the decrease primarily in sodium, hydro-carbonate 
and chloride contents in the samples. Acidity and alkalinity of the samples didn't change with deepness 
considerably in our samples. The levels of nitrogenous and phosphorous ions were low in almost all water 
samples. Ferrous, manganese and arsenic content was the highest in the middle deep water region (31-70 m 
depth). These results may reveal problems in the application of these water sources in agriculture, mainly in 
growing and irrigation because of high salt concentration, principally thanks to hydro carbonate and metallic 
ions. Acidic pre-treatment of these irrigation waters seems to be crucial. 
Keywords: sprinkling water, chemical analysis, groundwater, salt content 
I N T R O D U C T I O N 
Throughout the world, irrigation (water for agriculture or growing crops) is probably the 
most important use of water (almost 60 percent of all the world's freshwater withdrawals 
go towards irrigation uses). Irrigation water of crop fields may originate from rivers, lakes, 
reservoirs, and wells. Similarly to other Southern European countries, irrigation is essential 
for agricultural production in the south plane region of Hungary. The region of our 
experiments, mainly county Bács-Kiskun, is one of the most productive areas of the 
country. Sandy soils located here have low moisture-holding capacities, so irrigation 
significantly increases crop yields and quality. Water sources are often used for liquid 
fertilizer application, as well. 
In our study irrigation water samples from ground origin were analysed. Groundwater, 
under most conditions, is safer and more reliable for use than surface water. However, 
groundwater can be contaminated through natural origin and by chemicals that are easily 
soluble and penetrate the soil layers. These pollutants can reach aquifer system and in the 
end private wells. The water quality used for irrigation is essential for the yield and 
quantity of crops, maintenance of soil productivity, and protection of the environment. For 
example, the physical and mechanical properties of the soil, soil structure and 
permeability, are very sensitive to the type of ions present in irrigation waters ( B A U D E R 
A N D B R O C K , 2 0 0 1 ; P E R E I R A E T A L . , 2 0 0 2 ) . 
The excess of salt content is one of the major concerns with water used for irrigation. A 
high salt concentration present in the water and soil will negatively affect the crop yields, 
degrade the land and pollute groundwater. High carbonate and hydro-carbonate ions (C03
2, 
H C O 3 ) increase SAR index. 
Natural nitrate levels in groundwater are generally very low (typically less than 10 mg/1 
NO3), and it is the case with phosphate forms, as well. Metallic and semi-metallic ions, 
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such as iron, manganese and arsenic may be present in natural rural groundwater supplies, 
causing a common problem: its concentration may be many times larger than the allowed 
level. Iron may occur naturally in the aquifer but the level in groundwater can be increased 
by dissolution of some ferrous mechanic pumping components. Inorganic arsenic can 
occur in the environment in several forms in natural waters, and thus in irrigation water, it 
is mostly found in trivalent arsenite (As(III) form ( G R A F E E T A L . , 2 0 0 2 ) . 
MATERIAL AND METHOD 
Groundwater samples were collected in two times rinsed plastic containers after running 
out water for some minutes, bags or bottles were totally filled, reclosed and refrigerated, 
and transported to laboratory analysis as soon as possible (within 24 hours of sampling). 
Correct sampling, storage and transportation are critical to the accuracy of analysis. 
Measurements were carried out in Soil and Plant Analysing Testing Laboratory of Faculty 
of Horticulture, Kecskemét College. 
Avoiding precipitation, 100 ml water samples were acidified slightly with H N O 3 for 
(semi)metallic ion measurements. Instrumental analysis were carried out as soon as 
possible, whereas pH and electrical conductivity (EC) measurement were made 
immediately. EC and pH of tempered samples were measured using laboratory EC and pH-
meter, Ca2+, Mg2+, Na+, K+, Fe, Mn, As and P04
3" content were analysed by ICP-OES 
spectrometry (Horiba JY). Hydro-carbonate and chloride ( H C O 3 " and Cf ions were 
measured volumetrically. Nitrate and ammonium in samples were determined by flow FIA 
analysis and spectrometric detection (FiaStar Analyzer). Standard analytic methods were 
used in the case of all parameters. 
103 groundwater samples were collected from private founts in the south-east region of 
Hungary, primarily county Bács-Kiskun. Samples were distributed into three categories 
with deepness of the source of water: 5-30 m, 31-70 m and 71-275 m, respectively. 
Analytic results were compared and statistically valuated. 
RESULTS 
As shown in Table 1, acidity of water samples didn't change with deepness considerably. 
The spread of acidity/alkalinity decreased in samples. Decreasing tendency of EC in the 
deepest water source region, reflecting dissolved saline content, was also shown (Table 1.). 
Table 1. pH and electrical conductivity of water samples according to deepness in the 
three categories 
5-30 m 31-70 m 71-275 m threshold 
limit average SD average SD average SD 
pH 
EC, pS/cm 
7.25 0.44 7.32 0.39 7.30 0.25 6.5-7.8 
1000 1116 887 978 847 682 267 
Major ions present in groundwater samples are shown in Figure 1. Main anion in samples 
was bicarbonate, which is a natural characteristic ion in this pH range in our region. The 
level of the contaminant chloride ion decreased considerably with deepness. 
According to major cations, the average of ion concentrations didn't succeed the threshold 
limit in all deepness. Potassium levels were extremely low (falling from 11.4 to 2.49 mg/1). 
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Figure 1. Sodium, calcium, magnesium, bicarbonate and chloride concentration in 
groundwater samples 
Levels of contaminant nitrogenous and phosphorous forms were also determined, 
concentration of NH4\ N03" and P04
3" were the lowest in irrigation water samples came 
from the deepest layer region (Figure 2). 
• 10-30 m 
• 31-70 m 






Figure 2. Ammonium, nitrate and phosphate concentration in water samples 
Concentration of ferrous, manganese and arsenic are shown in Figure 3. The level of Fe 
transcended the threshold limit in the upper layer waters. All examined (semi)metallic ion 
concentrations were the highest in the middle deep region. 
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Figure 3. Changes in Fe, Mn and As concentration with depth 
CONCLUSIONS 
Irrigation in agriculture plays a major role in food production and food security. Future 
agricultural development strategies may depend on the possibility to maintain, expand and 
improve irrigated agricultural lands. This is the case specifically in county Bács-Kiskun 
(Duna-Tisza interfluve), and in usual, in the south-eastern part of the country. This territory 
is susceptible for drought, and frequent occurred sandy soils have low moisture-holding 
capacities. On the other hand, quality of sprinkling water is far important factor. According 
to our recent study private sprinkling water sources in this region fulfilled the standards of 
irrigation water quality according to pH and major cations (sodium, magnesium, calcium, 
potassium). Water quality tended to become constant in the 7 1 - 2 7 5 m deep sprinkling 
water samples. Higher salt concentration was typical in the upper layer ( 1 0 - 3 0 m), 
exceeding the threshold limit in average sprinkling water samples. It came from higher 
hydro-carbonate and chloride content in some cases. Low potassium content is the 
consequence of the low soil clay concentration. Nitrate, ammonium and phosphate 
concentrations were low in these samples, showing slight artificial contamination. 
However, ferrous concentrations were extremely high in some sprinkling water samples 
( 3 0 0 0 - 4 0 0 0 mg/1 in some cases). This may reflect the presence of fluvial sediments 
containing high ferrous content, primarily in the middle deep layer samples. Arsenic can be 
absorbed on the surfaces of Fe-O-OH containing sediments ( V A R S Á N Y I A N D K O V Á C S 2 0 0 6 , 
R A Y M A H A S H A Y A N D K H A R E , 2 0 0 3 ) . This is in accordance with our results showing higher 
As concentration in the 3 1 -70 m depth. However, high ferrous concentration may be 
resulted from sampling faults. Pre-treatment of these sprinkling waters with nitric acid or 
phosphoric acid is far suggested avoiding precipitation of ferrous residue in mechanic 
irrigation components (primarily at trickle irrigation). Acidification is recommended to 
remove excess bicarbonate as well. Taking account these results may help us in 
economical use of water resources for agriculture and avoiding threat to the environment. 
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ABSTRACT 
Our research project was aimed at the description of the nitrogen and carbon flows in soils and vegetable 
cultures. As a part of this project we made our experiments in the nursery garden of our Institute (Kecskemét 
College, Faculty of Horticulture), using irrigated and fertilized lysimeters. Three different soil types (sandy, 
alluvial and chernozem soils) were studied. At constant phosphorus and potassium fertilizer doses (P6o:K]2o), 
four different nitrogen doses (0, 60, 120 and 180 kg.ha-1 N) were used. Total N levels and other parameters 
were determined in two harvesting times in tomato (type K-549) and sweet corn (variety 'Spirit') as well. 
According to other parameters of the tested vegetables, organic acid contents increased in tomato berry on 
sandy and alluvial soils at higher nitrogen fertilizer doses. Sugar content was higher in tomato grown on 
alluvial and chernozem soils. Nitrogen doses decreased sugar contents in chernozem in the case of both 
vegetables. The increase in vitamin C levels of tomato in sandy soil was slight due to higher nitrogen doses. 
The highest sugar content in sweet corn was measured due to farmyard manure treatment. According to green 
and red pepper test plants, the effect of nitrogen fertilizer (ammonium-nitrate) and barnyard manure on crop 
mass seemed to be highly positive in our experiments. 
Keywords: nitrogen fertilizer, soil types, lysimeter, tomato, sweet corn 
I N T R O D U C T I O N 
The central object of our research project was to examine sustainable cropping through 
supplying nutrients in accordance with nutritive uptake and irrigation, and studying organic 
material uptake dynamics. For the examination of vegetable cultures a model imitating 
organic/inorganic carbon and nitrogen flow was used, and during our experiments 
microbiologic activity and organic material metabolism of soils were studied continuously 
in different textures and organic contents. We showed that high nitrogen addition 
treatments ( 1 2 0 and 1 8 0 kg.ha"1 N ) accelerated cellulose decay in clay loam soil ( S Z I L I -
K O V Á C S E T A L . , 2 0 0 9 ) . Intensive vegetable growing may encumber mainly the soil and 
natural and ground water among the environmental factors as a result of intensive 
irrigation and inadequate organic and inorganic nutrient use ( N É M E T H , 2 0 0 6 ; K Á D Á R , 
2 0 0 7 ) . 
In our recent study we focus on the influence of different nitrogen doses on crop mass and 
the chemical composition of some plant organs of tomato and sweet corn, as indicator 
plants. 
M A T E R I A L A N D M E T H O D 
Our experiment series were carried out in the nursery garden of Faculty of Horticulture, 
Kecskemet College, as a part of the study project supported by the Hungarian Scientific 
Research Fund. The experiments were carried out in lysimeters with 0.6 m height and 
diameter, a drip irrigation system was used to ensure sufficient soil water supply to the 
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tomato test plant, type K-549. The two variable treatments were as follow: three soil types 
(sandy, alluvial and chernozem) and four nitrogen fertilizer doses: 1. Control, 2. 
N60:P60:Ki20, 3. Ni20:P6o:Ki2o, and 4. Ni80:P60:K-i20 kg h a N , P205 and K20 active agent, 
in six repetitions. The most characteristic physical and chemical parameters of the 
examined soil types were described in our other paper ( V É G H E T AL., 2007). Basic fertilizer 
was applied before planting as a slow release fertilizer Cropcare (10:10:20) in 600 kg ha"1. 
Nitrogen was applied three and six weeks later as 34% N H 4 N O 3 . In the case of sweet corn, 
the applied N doses were the same, with the exception in the treatment 3: N|20:PÓO:KI2O was 
completed with barnyard manure in 150 t ha 1 dose incorporated to soil before sowing. In 
the case of green and red pepper test plants N-treatments were the follows: 1. Control, 2. 
N6o:P6o:Ki2o, 3. N|20:P6o:Ki20+i65t/ha barnyard manure, és 4. Ni80:P6o:Ki20 kg/ha N, P205 és 
K20, in six replicates. 
Laboratory tests were made in the Soil and Plant Testing Laboratory of our Faculty of 
Horticulture (Kecskemét College). Total nitrogen, phosphorus, potassium contents in 
tomato leaves and fruits, acid, sugar and vitamin C levels in tomato fruit were analyzed in 
two harvest times (1st examination: 15th August and 2nd examination: 28th August). We 
determined total nitrogen levels in young (apical) and old (basal) leaves as well. Next year 
sweet corn, variety 'Spirit' (SG), a short vegetation period species, was used in our 
experiments. Leaf samples of sweet corn were collected three times: first in 5-6 leaves 
stage, second at the beginning of silking and third at harvest. Total nitrogen levels were 
determined by Kjeldahl method (FOSS Kjeltec 2300), total phosphorus and potassium 
contents were analyzed by ICP-OES spectrometer (HORIBA Jobin Yvon) after microwave 
digestion. Further parameters including total free acid content, total sugar (Schoorl 
method), and vitamin C were determined by volumetric analysis. Red pepper powder 
quality was characterized by ASTA (American Spice Trade Association) level. 
RESULTS 
At the first harvest time, the lowest total nitrogen content was shown in tomato plant leaves 
grown in sandy soil (1.69%), while this was higher in chernozem and alluvial soil, by 18 
and 50%, respectively. At the end of peduncle (younger, apical leaves) the total N content 
was 3.65% and at the basal part of peduncle (basal, older leaves) this value was 2.42%. 
The results of the second harvest time analysis showed total N levels of 2.41% in young 
leaves and 2.03% in old leaves grown in sandy soil, on the average. Increasing nitrogen 
doses increased N content both in young and old leaves in sandy soil, which must have 
been the result of the poor nitrogen supply of this soil type. 
According to the tomato fruit analysis, increasing N doses increased total N content by 6-
32% in both harvest times as compared to control. On the contrary, total phosphorus levels 
decreased continuously by increasing N fertilizer doses in sandy soil (from 0.74 to 0.34% 
in young leaves and from 0.70 to 0.41% in the old ones). This effect in the fruit was 
negligible. 
According to our crop mass investigation, there was a slight increase in the total crop mass 
of tomato berry from sandy soil to alluvial and chernozem soils (Figure 1). This may be 
the result of the naturally existing difference in the nutrient supplier capacity of these soils. 
N,20 and N|80 N doses increased crop mass statistically significantly as compared to the 
control, in all soil types (LSD 5%), independently of the soil types. 
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Figure 1. Changes in total crop mass of tomato (g/lysimeter) after different N 
fertilizer doses 
Our results, concerning the mass of tomato berries, show the highest average crop mass of 
berry in control parcels, coupled with the lowest total crop mass. Significantly negative 
correlation between total crop mass and average mass of berries was also shown. It is in 
accordance with the known observations: rich crop couples with smaller crop size. 
According to acid content of tomato fruit it was 0.38% in sandy soil, 0.43% in alluvial and 
0.53% in chernozem soil, on the average. At to the 1st harvest time higher N doses 
increased the acid level in sandy and alluvial soils, while the highest Nigo kg ha"1 dose did 
not result in increasing acid levels in chernozem because of the balanced nutritive supply 
in this type. At the second examination time a tendency to increase in acid content was 





Figure 2. Changes in sugar/acid ratio of tomato fruit grown in sandy (S), alluvial (A) 
and chernozem (C) soil after different N fertilizer doses 
Mean sugar content in tomato berry increased to 2.84 in alluvial and to 3.14 in chernozem 
soil as compared to 2.09% level measured in fruit grown in sandy soil (1st examination). 
Sugar contents were almost the same at the second examination, irrespectively of soil 
types. The sugar level enhancing effect of higher N fertilizer doses was shown only in 
sandy soil. 
Vitamin C content in tomato fruit increased slightly after nitrogen treatment in sandy soil. 
In alluvial soil this increase was less while a remarkable decline was shown in chernozem 
at 60 and 120 kg ha"1 nitrogen doses. Vitamin C content decreased in all examined soil 
types at the 2nd examination time. 
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Changes in sugar/acid ratio in tomato berry are shown in Figure 2. The illustrated changes 
are in agreement with the above mentioned changes in acid and sugar levels of tomato 
berry during the growing season. The highest sugar/acid ratios were reached on alluvial 
soil at the first examination, which differed significantly from the other two soil types (SD 
5%). Increase in N fertilizer doses did not cause significant changes. 
According to sweet corn test plant analysis total N content in leaves were the highest at the 
beginning of the vegetation period, reaching about 1% till harvesting. At harvest time N 
levels in sweet corn leaves and seeds were independent of N doses and soil types. The 
highest sugar content in sweet corn was measured due to manure treatment, while low and 
high N doses tended to decrease it (Table 1). 
Table 1. Total sugar content (g/kg) in sweet corn seeds after different N treatments 
Treatment Sand Chernozem 
Control 6.6 3.8 
N60 4.4 2.6 
N120 + manure 11.6 7.9 











Control N60 N120+ N180 LSD 5% # 
Figure 3. Changes in total crop mass of red pepper (g/lysimeter) after different N 
fertilizer doses. 
The results of red pepper (paprika) crop mass are shown in Figure 3. The highest crop 
mass was reached by use o f barnyard manure in alluvial soil. Red pepper powder quality 
was the best in the case o f growing on alluvial soil (131 vs. 124 and 114 ASTA color value 
in alluvial compared to chernozem and sandy soil). 
The examinations showed similar tendencies in the case of green pepper. Best total crop 
mass was reached after treatment with combination of N H 4 N O 3 and manure. Final crop 
mass was 1869 and 1867 g/lysimeter compared to 1592 g/lysimeter in alluvial, chernozem 
and sandy soil. 
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CONCLUSIONS 
In our four-year study period we investigated the effect of different soil types and nitrogen 
fertilizer doses, on crop mass and some chemical components of fruit and vegetative parts, 
in four test plants. Chernozem, alluvial and sandy soils are the three most common soil 
types in Hungary, significantly differing in structure, water reserving and nutrient 
supplying capacity etc. 
N120 and Niso N doses increased crop mass statistically significantly in tomato test plants as 
compared to the control, in all soil types (SD5%), independently of the soil types. NÖO and 
N120 kg ha"1 N fertilizer doses seemed to compensate for the differing nutrient supplier 
capacity of the examined soils. Nevertheless, increasing N dose to Njgo kg ha"1 level 
resulted in increasing total crop mass only in alluvial and chernozem soils. This 
phenomenon may attract the attention to the better water dynamics and textural properties 
of these soils, compared to sandy soil. The crop yield enhancing effect of N fertilizer in 
sweet corn was also shown. Leaf examination results in tomato confirmed nitrogen 
translocation process. Leaf analysis in sweet corn showed decrease in N content in leaves 
from the beginning of the vegetation period till harvesting. This phenomenon calls 
attention to the importance of the time and place of leaf sampling, the age of plant, the 
position of leaf and nutritive capacity of the soil, so as to get correct diagnostic data. 
Flavour characteristics of tomato fruit depend largely on the sugar and acid content of the 
berry. It is the sugar/acid ratio which contributes towards giving many fruit their 
characteristic flavour and so it is an indicator of commercial and organoleptic ripeness. At 
the beginning of the ripening process the sugar/acid ratio is low. During the ripening 
process the fruit acids are degraded, the sugar content increases and the sugar/acid ratio 
achieves a higher value. Overripe fruits have very low levels of fruit acid and therefore 
lack in characteristic flavour. Exaggerated N doses depressed sugar content in chernozem 
with good potassium supply, in agreement with our former results ( V É G H E T A L . , 2007). 
Vitamin C content decreases slightly during tomato ripening stages. 
At harvest time N levels in sweet corn leaves and seeds were independent of N doses and 
soil types. The highest sugar content in sweet corn was measured due to manure treatment, 
while low and high N doses tended to decrease it 
Combined use of nitrogen fertilizer and barnyard manure resulted the most beneficial 
effects on green and red pepper crop mass. The results confirm that nitrogenous 
compounds coated slightly on the surface of soil organic matter are more susceptible to 
decomposition and mineralization than the components not containing nitrogen, so the 
manure treatment has a statistically significant increase in N content and final crop yield 
( B A L I K E T A L . , 2003) 
In our experiments alluvial soil with high mold content proved to be the most suitable for 
growing red pepper. Our results emphasize the importance of the ecological growing 
circumstances in agricultural growing. 
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A B S T R A C T 
Oversupply of foodstuffs on the markets of developed countries is apparently a constant experience, which 
can alternatively be addressed with the differentiation strategy, namely offering unique and easily 
distinguishable products to a target audience with matching quality and specificity needs. Niche marketing is 
a viable strategy for small businesses to succeed. 
The aim of this paper is to prove that the production of high quality local (Hungarian) traditional horticultural 
products can be a niche market besides the mass production. . 
The natural and social values of the traditional region-specific products have great market potential; the 
optimal exploitation of this potential, however, requires the enhancement of the competitiveness of these 
products as well as the intensification of the marketing activities that help the products enter the market and 
preserve their positions there. 
Keywords: niche marketing, traditional horticultural products, quality 
I N T R O D U C T I O N 
Throughout history, prices have usually been determined between the sellers and buyers in 
price negotiations (bargains). Traditionally, consumer decisions and purchase decision 
making processes largely depend on price. However, non-price factors, e.g. product 
features, place of origin, communication, have been gaining significance in purchasing 
decisions over the past decades. 
Niche marketing with the prospect of achieving success via exploring and tapping 
undiscovered but profitable niche markets is an appealing opportunity for many enterprises 
as small entrepreneurs hope that niche marketing helps avoid competition on a broad, mass 
market, thus enabling nice fat profit returns. Furthermore, numerous now large mass 
markets once started out as small niche markets with substantial growth potential (VAN 
D E R H O P E , 2 0 0 8 ) . Niche marketing is hence a viable strategy for small businesses to 
succeed. Copying the factors that have turned several enterprises on the niche market 
successful, for instance "specialization", "maximum flexibility", "close customer 
relationships", "focus on core competences" or "solid product and technology know-how" 
does not suffice, though ( R O S E N B A U M E T A L . , 2 0 0 4 ) . 
Niches and niche strategies are closely interrelated and distinctive niche strategies resonate 
with different target niche markets. Consequently, each business has to assess its capacity 
and competence to develop a suitable strategy and successfully address the audience 
segment and ultimately, achieve lasting success on the niche market. 
Oversupply of foodstuffs on the markets of developed countries is apparently a constant 
experience, which can alternatively be addressed with the differentiation strategy, namely 
offering unique and easily distinguishable products to a target audience with matching 
quality and specificity needs ( H O M B U R G E T A L . , 2 0 0 4 ) . In terms of foodstuffs, this special 
and distinguishing character might derive from their revised and reinvented traditional 
tastes and combinations ( R O T H , 2 0 0 4 ) , their link to the geographical place of origin 
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( B A L A B A N I S E T A L . , 2 0 0 4 ) or their ecological production methods. Instead of targeting the 
mainstream market, these products all aim at satisfying the needs of particular minority 
market subgroups (niches). Special foodstuffs represent special quality due to their 
traditional nature, their roots in the region or their ecological production methods. The 
three pillars of the European Union's Common Agricultural Policy (CAP) reform related 
quality policy help the definition and identification of special products ( P A N Y O R , 2 0 0 7 ) . No 
single economically or psychologically well based price setting method can be established 
for these traditional and region-specific foodstuffs due to the heterogeneity of the subject 
product group ( K Ő S Z E G I , 2 0 1 3 ) . 
MATERIAL AND METHOD 
Material 
Opinion survey is the most popular means of primary data collection and is still dominant 
in the field of marketing and sociological surveys. Quantitative research and questionnaire 
based survey form the primary source of my study; the questionnaires contain consumption 
and purchase related questions and background variables. 
Some of the respondents volunteered to answer to my questions in their homes, with the 
participation of their family members. The age, educational attainment, occupation and 
place of residence of the respondents vary a lot. The interviews were conducted on various 
premises in order to obtain a largely representative sample. 
Method 
Horizontal vs. vertical niches. Niches can be vertical or horizontal and the main idea 
behind this differentiation can be traced back to the concept of evolution. The main 
difference between the two kinds of niche is highlighted below: 
• Horizontal niches: minority market subgroups within or on the periphery of 
the larger marketplace; they trigger market compression. 
• Vertical niches: new level of depth is built in the current market as a result 
of providing a highly specialized product or service that was not available before. 
RESULTS 
Assessment of the importance of quality and price for traditional region-specific 
foodstuffs 
Purchasing decisions are seldom resolute; consumers are exposed to a certain level of risk 
in the purchase decision making process. The perception of the risk depends on the 
consumers' personality, the nature of the product or service and predominantly on the 
price. Our research investigates the consumers' perception of the quality and price of 
traditional region-specific foodstuffs. The respondents have been segmented on the basis of 
their gender, age and educational attainment, residence in order to examine whether the 
different segments respond differently. 
The quality and price is almost equally important factors for both male and female 
respondents. Males are a little more price sensitive and females are slightly more quality 
sensitive. Many respondents claim that they purchase Hungarian foodstuffs due to their 
high quality (Figure 1). 
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t ilo l)«<auie I always 
look to support the 
Hungarian food 
industry 
I do because I can 
rely on their high 
quality 
I don't because 
sometimes I perceive 
them to be of poor 
quality 
I don t because 
purchasing 
Hungarian products 
is not important to 
me 
Figure 1. Conscious choice of Hungarian products 
Consumers generally support linking outstanding product quality to specific regions (such 
as walnuts of California, wines of Bordeaux; Hungarian examples are onions of Mako, red 
paprika and paprika powder of Kalocsa and Szeged). With these products, consumers 
accept only the highest quality and they also demand special organoleptic characteristics. 
Price obviously plays a key role in the purchase decision making processes; and as the 
products in the focus of our research are special quality ones, many consumers perceive 
their prices as a reflection of their heightened quality. The assessment by age group reveals 
significant differences {Figure 2), respondents below forty and over sixty profoundly take 
quality into consideration for their purchase decisions (80.1% on average), whereas quality 
is seemingly not so important for respondents in their forties and fifties (25.4%). The 
reason can be that this generation is fighting with the troubles of make both ends meet; 
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Figure 2. Assessment of the importance of price by gender (a) and age group (b) 
Quality is in general a more important decision making factor for respondents with higher 
educational attainment (77.4%) than for those with low educational attainment (40%), 
though the importance of price in consumer decisions yields opposite results. Interestingly, 
the assessment by place of residence highlights the utmost importance of quality in the 
purchasing decisions of villagers as well as capital city inhabitants (100%). It may be due 
to the reason that living in the countryside people have more chance to meet and know 
fresh, homegrown products first hand, therefore they insist on the same level of quality 
during their purchase. For respondents from the capital, quality and price are equally 
important factors. 
The findings of our research are on the system of values and preferences that seem to 
determine foodstuff purchases. Apparently, the influential factors for female customers are 
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the quality and product mix, whereas male customers seem to primarily focus on the 
producer and price; however, members of both sexes mainly find the price „tolerable". 
Two third (65.6%) of the respondents buy Hungarian products mainly because of their 
perceived high quality (47.6%) ("I do because I can rely on their high quality") and 
supporting the local industry (18.3%). One third (34.3%) of the respondents do not 
consciously pay attention to the preference of Hungarian products in their purchasing 
decisions. This segment does not represent mathematical majority; however, this finding 
calls for further examination. In an attempt to target the above mentioned segment, the 
price differentiation strategy could be deployed to develop an efficient price strategy: with 
the aim to address consumer expectations; price differentiation strategy recommends price 
readjustment in relation to three dimensions, namely quality, product range and brand. 
Figure 3 points out that approximately half of the consumers purchase Hungarian 
foodstuffs on the marketplace because this environment fosters personal contact between 
sellers and buyers; this finding thus highlights the significance of personal contact. Sales 
on the marketplace encompass various beneficial aspects: packaging has an insignificant 
marketing function, usually the producers themselves take care of the transport of the 
products and producers are in control of the entire production and sales process. The 
respondents opine that purchase of products originating from Hungary is ascertained in this 
scenario. 




v * , I do not make 
^"flyper/super- f . 
Do not Solely purchase market 22,30% S m a l l e r g r o c e r y conscious food 
purchase 1,70% 4,00% ' Q s h o R t t 9 0 % T l ^ S ? 
Figure 3. Food purchasing places in Hungary 
About half of the respondents prefer purchasing expensive but traditionally manufactured 
products because they think the higher price guarantees that the product originates from a 
reliable source (Figure 4). 
Do you prefer more costly Hungarian foodstuffs 
to cheaper ones originating from unreliable 
providers? 
/ 1 
• 1 do because foodstuff safety and quality Is 
important to me 
• 1 do because 1 Intentionally prefer Hungarian 
foodstuffs 
I f 1 do not because higher prices do not necessarily guarantee better quality 
• 1 do not because 1 find Hungarian foodstuffs 
too expensive 
Figure 4. Aspects of the preference for Hungarian foodstuffs 
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Willingness to Pay Extra for Hungarian Foodstuffs 
The research examines and assesses the willingness to pay extra for Hungarian products 
(Figure 5). Trademarks are more often required for traditional products because such 
















Figure 5. Willingness to pay extra for Hungarian foodstuffs 
Generally, the respondents are willing to pay extra solely for certain products and 
Hungarian foodstuffs that are perceived as prestige goods constitute such exceptions. There 
might be a correlation here with the fact that the main target group of these Hungarian 
products is customers who are more affluent than the average Hungarian consumers. 
CONCLUSIONS 
In the European Union, most people are no longer interested in the quantity of food as they 
already have it. Rather, more and more, product specification is becoming relevant. The 
goal is to tap already profitable niches and discover new ones. Having discovered a new 
niche, the business aims at the maximum tapping of its potentials and securing long-term 
demand retention. 
This strategy allows the further differentiation of the target group, thus building new and 
further specialized sets of niche markets (exploring new horizontal niche opportunities). 
Eventually the point is to always stay one step ahead of the competitors. 
Food consumption in the developed countries of the world sooner or later reaches the 
biological saturation point, when time potentially comes for the production of special 
value-added products for the economic take-off. Small and medium-sized businesses are in 
key position to foster the deployment of the values inherent in their regions, the expansion 
of value-added production and the creation of new job opportunities. 
The traditional specific characteristics of the food are the properties which originate with 
the traditional raw materials, the traditional technologies and the composition used in the 
course of manufacturing. It is assumed that buyers of the unique and specialized products 
have more than average knowledge of the typical characteristics of these products, as this 
forms the basis for their decision to purchase them. 
The natural and social values of the traditional region-specific products have great market 
potential; the optimal exploitation of this potential, however, requires the enhancement of 
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the competitiveness of these products as well as the intensification of the marketing 
activities that help the products enter the market and preserve their positions there. 
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A B S T R A C T 
Questionnaires were done for research of the local consumer evaluation aiming the topic of traditional 
horticultural products in the sphere of products in horticulture and food industry. We have three hypotheses: 
1. The consumers are able to associate with messages bound up with characteristic, regional products. 2. In 
the decision-making process, in connection with the purchase and consumption of the consumer, the 
knowledge of the source of supply is an influential factor. 3. The product character of traditional horticultural 
products gives the chance to the consumer to acknowledge the excellent and individual feature of the product 
in a higher price, consequently, the higher price will be less influential factor in their decision-making 
process of the purchase. In the years 2010-2011 primary research has been conducted on agricultural and 
food manufacturers of traditional horticultural products. To analyse the survey data, we have used SPSS 14.0 
for Windows and LISREL 8.30. Methods: Confidence-interval calculation, a variable structure test wit factor 
analysis, a variable structure test with cluster analysis, multi dimensional scaling and correspondence 
analysis. 
It can easily be brought to light that the consumers select product not even on the basis of its price, 
appearance but rather on the basis of its particular taste and the excellent quality. The consumers regard -
beside the perceptible attributes - the Hungarian provenance, place of origin and the traditional feature as an 
important aspect. In the analysis of traditional horticultural products we can divide two independent factors 
can be distinguished: quality and economic factors. 
Keywords: Hungarian agriculture, production, price, quality, country image 
I N T R O D U C T I O N 
A new tendency of consumer attitude has been emerging with a shift from the simplistic 
perception of foodstuff as mere agricultural products towards a more complex perception 
where foodstuff also has a cultural dimension. According to SiNl (2000), the associability 
of a product with a special purpose, tradition or place of origin gives rise to the adoption of 
this attitude. Products that can be easily associated with a particular culture or place of 
origin have the potential to create market gaps, thus a reverse tendency to consumer 
standardisation emerges (SZAKÂLY ET AL., 2008, 2010). In the case of foodstuff, the 
country image is of utmost importance due to the fact that consumers, besides building a 
specific mental image of a particular product, also tend to assign products positive or 
negative images of the country of origin. 
The favourable geographical location of Hungary allows the production of foodstuff of 
high added-value and outstanding quality. Hungarian agricultural production areas 
generally enjoy wide international recognition; however, building a strong international 
image of Hungarian agricultural production areas needs product restructuring and 
technological innovation as well as a variety of other factors, such as the atmosphere of a 
particular agricultural production area, production related know-how or the history and 
traditions of the given region, can benevolently contribute to this image building. 
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MATERIAL AND METHOD 
Market research: the opinion survey refers to information collection, whereby a small 
section of a group of numerous individuals or institutions is selected via professional 
sampling and this selected section is then interviewed ( B A G L Y A S E T A L . , 2 0 1 3 ) . The 
primary market research consists of the gathering of original, previously uncollected 
information and data, whereby the collection is undertaken with a specific purpose. I 
sought the answer to various questions during recording, therefore each answer can be 
registered as a variable as they can take varying values within a certain number interval. 
These are the dependent variables because, depending on the respondents, the result will be 
different, too. The questions (variables) remain the same throughout the questionnaire and 
the interviewees (respondents) are referred to as cases ( K Ő S Z E G I E T A L . , 2 0 1 3 ) . 
Paired t-test analysis 
For paired t-tests, the same respondents are tested repeatedly, thus test series are conducted 
on the same respondents and the paired t-test is used to examine the differences. A variable 
for the differences observable in the pair is created and then the average and variance of 
this variable is calculated. Subsequently, the t-statistics is established. The degree of 
freedom is "n-1", where "n" stands for the even number of the examinations ( P A L L Ó N É , 
2 0 0 7 ) . 
Pearson's Chi-squared test 
The exact significance test is based on two hypotheses; one is referred to as null hypothesis 
and the other is as alternative hypothesis, respectively ( D E Á K E T A L . , 2 0 1 0 , 2 0 1 1 ) . The Chi-
squared test uses the following formula: 
2 2 (f -e )2 
















at the time 
of shopping 
Equal var 
assumed -1.901 398 0.058 -0.139 0.073 -0.283 
Equal var 





Chi-Square Tests Value 
(2-sided) 
Pearson Chi-Square 5.106" 4 0.277 
Likelihood Ratio 5.119 4 0.275 
Linear-by-Linear 
3.592 1 0.058 
Association 
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Figure I. Assessment of the importance of taste by gender 
Source: EDITED BY (2013) 
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Tukey B viewpoints at the time of shopping 
FLAVOUR 
educational level N 
Subset for alpha = 
0.05 
1 2 
primary school 19 4.21 




college/university 133 4.65 
Chi-Square Tests Value df 
Asymp.Sig. 
(2-sided) 
Pearson Chi-Square 48.856" 12 0.000 
Likelihood Ratio 40.903 12 0.000 
Linear-by-Linear 
Association 3.99 1 0.046 
Figure 2. Assessment of the importance of taste by educational attainment 
Source: EDITED BY (2013) 
Quality has various components which can be communicated in a variety of messages. 
Taste, ingredients, high quality and traditional production methods are all related to the 
attitudes associated with Hungarian foodstuff. Our research examines the importance of 
taste for making decisions on the purchase of traditional products. The respondents have 
been segmented on the basis of their sex, age and educational attainment {Figures 1-2) in 
order to examine whether these factors influence the outcome of the purchase decision 
making process. No significant difference can be identified; the respondents obviously find 
taste either important or very important. 
Independent Samples Test 
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Equal var 
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1.310 208.322 0.192 0.486 0.371 -0.245 1.216 
Chi-Square Tests Value df 
Asymp.Sig. 
(2-sided) 
Pearson Chi-Square 10.075" 5 0.073 
Likelihood Ratio 10.965 5 0.052 
Linear-by-Linear 












Not importan Sigltly importar« Somewhat Importan V«v importan 
importan 
Gandar 
Figure 3. Assessment of the importance of tradition by gender 
Source: EDITED BY (2013) 
The added value of unique, high quality, region-specific foodstuff is partly owing to their 
traditional nature. As the specificity of a product does never originate only from a single 
component, the traditional nature also gains its significance in a specific component 
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context. All respondent segments evaluated this quality dimension as important or 
somewhat important. In a broader context, the traditional nature is a cultural asset and a 
certain consumer segment expects purchasables to have this added value (Figures 3-4). 
Tukey B viewpoints at the time of shopping 
TRADITION 
educational level N 
Subset for alpha = 
0.05 
1 
primary school 19 2.68 
skilled worker 26 
3.19 
grammar school/ 
technical college 133 3.29 
college/university 222 3.81 
Chi-Square Tests Value df 
Asymp.Sig. 
(2-sided) 
Pearson Chi-Square 27.433" 15 0.025 
Likelihood Ratio 27.743 15 0.023 
Linear-by-Linear 




Figure 4. Assessment of the importance of tradition by educational attainment 
Source: EDITED BY (2013) 
Mann-Whitney gender N Mean Rank Sum of Ranks 
viewpoints Man 60 
62.63 3758 
Woman 68 66.15 4498 
PROVENANCE Total 128 








Mann-Whitney U 1928 




Figure S Assessment of the importance of the place of origin by gender 
Source: EDITED BY (2013) 
The European Commission sets two criteria to differentiate regional products from other 
products. One such criterion is quality or fame attributable to the place of origin, the other 
is the identifiability of the product name with the place of origin. The importance of the 
place of origin incorporates traditions and region-specific production technology. As 
shown above, the place of origin is a more important decision making factor for female 
consumers (59 percent) than for their male counterparts (Figure 5). The assessment by age 
group points out that the place of origin plays an important role for seniors (over 60) in 
their purchase decisions. Figure 6 reveals that 60 percent of the respondents with low 
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educational attainment do not take the place of origin into consideration for their purchase 
decisions. 
Kruskall-Wallis 
educational level N Mean 
Rank 
primary school 10 54.1 
viewpoints 
PROVENANCE 
skilled worker 5 66.9 
grammar school/ 
technical college 60 62.63 
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Figure 6. Assessment of the importance of the place of origin by age group 
Source: EDITED BY (2013) 
C O N C L U S I O N S 
• The significant changes in the attitude towards food consumption in the developed 
industrialised countries over the past decades have resulted in the modification of 
consumer habits as well; the purpose of foodstuff is no more primarily to cover our 
material needs but it is equally a source of pleasure ( D E Á K E T A L . , 2 0 1 1 ) . Succeeding on 
the overbought globalised market becomes more challenging, survival on the market 
requires novel methods, thus searching for new market gaps where products of special 
qualities can target special groups can be an alternative way of this succeeding. 
• Beyond the perceivable characteristics, consumers also find the place of origin (the 
source region) and the traditional character of products important. "Traditional" means 
that the product looks back to least a ten-year-old history, which emphasises the 
importance of the time aspect. Analytical methods help little to assess the special 
characteristics of traditional and region-specific products but the consumer survey 
reveals that these factors play a significant role in the consumers' judgement on value. 
The communication of these special values towards the consumers for the purpose of 
enhancing the profile and competitiveness of the products is of utmost importance. 
Special, traditional foodstuff has a lot to offer to the ever growing consumer segment 
which craves for products with embedded emotional messages. These emotional 
messages are to be conceived region-specifically and communicated in plain language. 
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A B S T R A C T 
Questionnaires were done for research of the local consumer evaluation aiming the topic of traditional 
horticultural products in the sphere of products in horticulture and food industry. We have three hypotheses: 
1. The consumers are able to associate with messages bound up with characteristic, regional products. 2. In 
the decision-making process, in connection with the purchase and consumption of the consumer, the 
knowledge of the source of supply is an influential factor. 3. The product character of traditional horticultural 
products gives the chance to the consumer to acknowledge the excellent and individual feature of the product 
in a higher price, consequently, the higher price will be less influential factor in their decision-making 
process of the purchase. In the years 2011-2012 we conducted primary research on consumers of traditional 
horticultural products. According to the results it can easily be brought to light that the consumers select 
product not even on the basis of its price, appearance but rather on the basis of its particular taste and the 
excellent quality. The consumers regard - beside the perceptible attributes - the Hungarian provenance, place 
of origin and the traditional feature as an important aspect. 
Keywords: traditional product, horticulture, quality, sour cherry, onion, apricot 
I N T R O D U C T I O N 
A region's competitiveness can be ensured basically by its features and the development of 
demand by utilizing the competences manifested in various areas. Under the concept of 
competence we understand the represented skills and expertises of a particular region and 
municipality. These refer to "connate" natural, geographical, historic, human capabilities; 
activities based on these; and the quality of operations. 
Only a versatile, nationally significant and internationally recognized competitive region, 
with a specific image, is able to realize benefits based on differences in the production 
conditions. In this case, specialization may be the condition for economic growth. The 
higher degree of specialization, combined with efficiency of the resources used, the greater 
the economic growth is to be expected. The implementation of specialization is based on 
the principles of absolute and comparative advantages. The comparative benefits arise 
from the fact that a region is specialized in the production of certain products, which have 
the greatest comparative advantage in creation. As is the case in several European Union 
countries, in some rural areas of Hungary - where this is justified by the environmental 
conditions - the development and concentration of resources are focused especially on 
regional products ( S Z E N T E A N D S Z A K Ä L Y , 2006). It supports the marketing of the local 
specialized foods and the advancement of the production sites. The "Terroir" is regarded as 
the local incarnation of permanence. The "place" is embedded into the product and this is 
the source of identity of the locally made product ( I L B E R Y A N D K N E A F S E Y , 2007). 
Today's contradiction is the "global-local paradox." While global competition is 
continually on the increase, companies are concentrated in regions where the local 
environment provides favourable conditions for competition in the industry. The reason is 
569 
Review on Agriculture and Rural Development 2013. vol. 2 (2) ISSN 2063-4803 
that between the long-term corporate competitive advantages the locality based benefits 
provide increasing revenues (HERMAN AND ANDERS, 2001). 
MATERIAL AND METHOD 
Material 
In the years 2011-2012 primary research was conducted among the traditional horticultural 
products as well as among the food producers and consumers. The goal was the 
establishment of a representative sample. Before the survey for traditional Hungarian 
horticultural products was distributed to customers and consumers, we set up a sample plan 
in order to process, categorize and weigh the required data. 850 questionnaires were 
prepared and divided up. We subsequently entered into the system 672 pieces of 
questionnaire data. 
Methods 
The market research studies were designed to acquire the necessary informational 
background for the decisions of the market, and to reduce the inherent risk in company's 
decisions. The advantage of the secondary data collection is that it helps to determine the 
specific task and thus the conditions for development of the primary research ( P I S K O T I , 
2002). The primary information gathering means would ensure proper data collection, 
processing and evaluation, serving the aims of the researcher. The survey is the most 
widely used procedure, which allows the gathering of any type of information. The most 
important phase of the preparatory work was related to the research for determining the 
need for information. 
The Stapel scale differs from the semantic differential scale in that it has one pole, and 
only one endpoint ( L A K N E R E T AL., 2007). In our research using the Stapel scale, the 
respondents revealed by an adjective or descriptive indicator the extent to which the 
specific regional horticultural products grown in Hungary meet their satisfaction and the 
criteria for quality in the consumer's opinion. 
RESULTS 
Sour cherries from Kecel 
Recommended marketing tools for the management of the special quality with respect to 
sour cherries from Kecel based on the consumer's opinion about them (for details see Fig. 
I) are the communication of the specific processing and marketing methods. The package 
(100-200-500 g / dose): modernizing of the packaging to aid in fresh consumption as well 
as impulse buying, and ensuring that the integuments are suitable for displaying the 
product information, which shall include the place of origin, individual properties and the 
nutritional criterion to help facilitate consumption. For consumers, the most important 
features of the products are its excellent taste, long shelf life and versatility. They are less 
aware of its special quality. It is proposed that the appropriate marketing communicative 
subtitles be placed on the packages of the sour cherry. Producers would require assistance 
in order to have an image-oriented marketing strategy for the sour cherry from Kecel. It 
may be useful to establish a traditional goods trademark, which they would need to support 
financially as well. Hungarian communal agricultural marketing should locate the points 
where they could market these excellent Hungarian products. 
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needs to be a big fruit 




high-value nutritional content 
be red 
be less red 
available with shank 
small packages (0.5 - 1 kg) 
medium packages (1.5-5 kg) 
large packages (over 5 kg) 
packaging should 
indicate the producer's origin 
Hungaricum label 
with energy(213 kJ lOOg) 
corresponding acid (1.6%) 
must be able to freeze 
can easily be processed 
Figure 1. Consumer's opinion about the quality of the sour cherry from Kecel in 
Hungary 
Apricots from Kecskemét 
Proposed marketing tools to maintain and manage the special quality of apricots from 
Kecskemét are organising regional awareness-raising events with the focus being the 
communication of the goods and processed products and their benefits. For example, the 
product can be utilized in versatile ways. It is home-processed in bulk. Furthermore, the 
notoriousness of the product can be increased by presenting the area's traditional 
processing methods, along with the domestic products. The opinions of the respondents 
can be seen on Fig. 2. The raw and processed products should be highlighted with 
information to consumers emphasizing the origin and the unique flavour of the product. It 
must be initiated that the processors indicate the origin and the variety also on the large-
scale products. In recent years, the sales structure of apricots' has changed significantly. 
Fresh consumption and export sales have been growing while pulp production has been 
reduced. 
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needs to be a big fruit 
needs to be seed changer 
firm flesh 
soft, juicy flesh 
aromatic varieties 
yellow fruit 




can be made into jam 
/ H u n g a r i a n r e sponden t s / F o r e i g n r e s p o n d e n t s 
N o t i m p o r t a n t I m p o r t a n t V e r y i m p o r t a n t 
Figure 2. Consumer's opinion about the quality of the apricot from Kecskemét in 
Hungary 
We would need to plant late-ripening varieties suitable for fresh consumption and capable 
of sustaining dehydration because on the market these are the "gaps" where it would be 
possible to gain ground. In the Kecskemét region apricots are grown in large quantities 
because there is a large demand for them and the growers have significant professional 
dedication. They consider the development of a traditional product trademark important 
and would be willing to sacrifice from their own funds in order to finance it. They would 
also support the establishment of a specialized commercial network, which would only 
trade in Hungarian and regional products. In addition, it would be necessary to 
communicate more effectively the uniqueness and high quality of the Hungarian 
horticultural products at international exhibitions and it would be necessary for the 
obtained information to be accessible in time. 
Onions of Makó 
The opinions of the respondents can be seen on Fig. 3. In order to increase the sales of 
packed products, besides the indication of origin information, it is necessary to 
communicate the therapeutic effects and the possible uses of the product. It is necessary to 
convince the large food processors to indicate their products' origin on the label (for 
example, the product contains original onions from Makó or the product is made from 
Makó onions). 
Production of these special onions has decreased in Hungary because the dry-product-
industry capacity has declined and, just as importantly, because fewer and fewer can afford 
the high production costs. The profitability of the product varies each year because of the 
unpredictability of the market. This product is suitable for demanding consumers, but the 
majority of lower earning consumers have a preference for a cheaper product. Thus it 
would be essentia] to provide the customer with additional information about the unique 
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properties of the high-quality Makô onions. If it is considered important, even they would 
sacrifice from their own resources for a distinctive product, which at the same time 
promotes regional Hungarian products. The Makô growers believe that in the Hungarian 
agricultural sector the limit is no longer the production, but the obtainable market size and 
permanence. 
individual dry matter content 
consistency 
taste and aroma 
utilization options 




small pack (1kg) 
medium pack (2-5 kg) 
large pack (5 kg and over) 
vitamin and mineral content 
long shelf-life 
packaging should 
indicate the producer's 
origin 
Hungaricums label 
Figure 3. Consumer's opinion regarding the quality of the onions from Makó in 
Hungary 
CONCLUSIONS 
In Hungary, one of the problems facing the Southern Great Plain is the fact that there are a 
relatively few number of homogeneous aspects determining widely known individual 
products, so they exist in isolation. However, numerous region-specific garden products 
are present here, which are suitable for the preservation of local traditions and the 
development of the region's image. The selection of the range of these products, effective 
management, and protection via the tools of an active marketing policy can actively help 
with the Southern Great Plain's positive image influence. Facilitating stabilization in the 
specialized production areas, strengthening of the local economy and improved consumer 
income, and the key elements of the Southern Plain region's marketing strategy could be 
those region-specific products (E.g., Kecskemét's apricot brandy), which meet stringent 
standards and expectations. It is important that the region's unique products remain 
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authentic Hungarian specialties, and behind the trademarks the constant guarantee of 
quality is upheld. 
The tasks of the region for the improvement in the situation of the traditional horticultural 
products available on the market: 
• In addition to the traditional mass production, a special range (niche) of products 
needs to be amplified, as the age-long farming experience has resulted in a high 
quality of Hungarian horticultural products. To do so, a persons' high level of 
specific expertise and their skills are essential; 
• An important task is the marketing strategy for the specific products in order to 
access the market and improve marketing communications; 
• The packaging or the product must be marked with the origin and/or a trademark, 
and the goods need to be provided with the proper product information stating 
product advantages. For this achievement the preparation of the business side is 
inadequate; 
• There would be a need for the growers and processors to form "groups", because 
only then will the community legislation allow the using of trademarks, 
geographical identifiers and indicators of origin 
• The aid system must be designed so that it allows for the development of the 
special production structures and it should focus on the boost to the region's values. 
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ABSTRACT 
The objective of this study is the discussion of the experiences on a Hungary-Romania cross-border project 
which was implemented in Arad, Békés, Csongrád and Timiç counties in 2012-2013. University of Szeged, 
University of Agricultural Sciences and Veterinary Medicine of the Banat in Timiçoara and two Romanian 
and one Hungarian fanner associations were involved in collecting special local products and recipes, 
traditional cultural and gastronomic events, as well as restaurants and accommodations. As coordinators of 
the project we gathered several experiences. SWOT analysis was carried out to understand the circumstances 
and the advantages and disadvantages of the regions. The main conclusion of our experiences was the 
following: it seems there are more things which are connect than which are separate people in this border 
regions. 
The project was financed by the HU-RO CBC Programme (The role of special local foods and events in 
development of local tourism - HURO/1001/213/2.1.2 - FEDERTO). 
Keywords: rural tourism, Hungary-Romania, cross-border co-operation, project management 
I N T R O D U C T I O N 
In whole Europe the SMEs in agriculture try the diversification of their activities. Beside 
the animal, plant and horticultural production they focus on complementary activities, in 
most cases on rural tourism ( H O R V Á T H , 2 0 0 9 ) . In the Hungarian rural areas the most 
important strategic goal is the development of tourism based on the local thermal water and 
the joint services ( V Á N T U S E T A L . , 2 0 1 2 ) . The development of tourism is a complex 
objective helping it by establishing and improving the relating facilities. These facilities 
make easier not only the life of local inhabitants and serve employment, but many of them 
make the rural areas more attractive even for tourists ( S Z A B Ó A N D P O S T A , 2 0 1 2 ) . 
The purpose of development remains unchanged: to offer for tourists accommodation and 
gourmet specialties in rural areas, at affordable prices in a beautiftil 100% natural area 
( C I O L A C E T A L . , 2 0 1 1 ) . Regarding the good quality products local farmers markets could be 
good solutions contributing to the increased number of visitors. The implementation of 
developments easier with the aid of projects. 
Projects involve uncertainty. At the beginning of a project, the exact amount of time that 
will be needed is not known, nor is the precise amount that the project will eventually cost. 
For some projects, it is even uncertain whether the intended goal will be reached at all 
( B A A R S , 2 0 0 6 ) . The triangle of time-quality-cost shows the trade-offs inherent in any 
project. Time is the available time to deliver the forces in a project. Cost represents the 
amount of money or resources available and quality represents the "fit-to-purpose" that the 
project must achieve to be a success. The normal situation is that one of these factors is 
fixed and the other two will vary in inverse proportion to each other. For example "Time" 
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is often fixed and the "Quality" of the end product will depend on the "Cost" or resources 
available. Similarly if you are working to a fixed level of "Quality" then the "Cost" of the 
project will largely be dependent upon the "Time" available (if you have longer you can do 
it with fewer people) (JENKINS, 2006). 
The aim of this study was the evaluation of cross-border cooperation with the help of a 
case study. 
MATERIAL AND METHOD 
The aim of this paper is the discussion of the experiences on a cross-border project which 
was implemented in Arad, Békés, Csongrád and Timi§ counties. The partners were: 
• Two universities: University of Szeged Faculty of Agriculture (LP) at 
Hódmezővásárhely and University of Agricultural Sciences and Veterinary 
Medicine of the Banat at Timiçoara; 
• and farmer associations were involved: 
• Farmers Association of Orosháza, 
• Association of Hungarian Farmers of Arad County, 
• Association of Farmers and Entrepreneurs of Bansag. 
The objectives of the CBC project were collected as special local products and recipes, 
cultural and gastronomic events, as well as restaurants and accommodations. SWOT 
analysis was carried out to understand the circumstances and the advantages and 
disadvantages of the situation. 
RESULTS 
All the partners knew each other from other projects or other type of bilateral co-operations 
(Table 1). The partners had a strong willingness to implement the tasks which were 
decided in the application. The members of Project Management Group were delegated by 
every single partner. 
Universities have complete facilities and experience for organising events, to do the 
documentation of professional work and to fit to financial rules. The collected material will 
be used also for educational purposes in the teaching of rural tourism by the intent of the 
partner universities. 
The farmers associations have a great number of members, so the collecting of data was 
easier than it was planned, but the organisation of uniformity of data records, and the 
description and translation of folksy idioms were more difficult than it was imagined 
before. Sometimes the collection of data needed too much time, because the information of 
the persons who served data was complete about the project goals. Several local cultural 
and traditional event were collected to an event calendar which can be a database for those 
who would like to look for some attraction in the neighbourhood or spend a weekend in a 
familiar community and enjoy the hospitality of the hosts and the new/old taste of the local 
Products and dishes. Some of the events (first of all religious celebrations) were 
reintroduced after a four decade break, so it is necessary to extend them for the young 
generation. 
The outputs of the projects are the following. Meeting of entrepreneurs/specialists in all 
counties (Hódmezővásárhely, Arad, Timi§oara and Orosháza). News and interviews about 
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our project activities in the media. All results are published in three books on two 
languages (Hungarian and Romanian): 
• Gastronomy and local products in four counties of the Hungary-Romania cross-
border region. 
• Gastronomic and local events in the four examined counties. 
• Restaurants and accommodation in the four examined counties. 
The books will be passed to entrepreneurs, local libraries, tourist information points and to 
university students. All data are also represented on the project website (www.federto.eu). 
Table 1. SWOT analysis of the project 
Strengths 
• The goals were decided together with 
the partners. 
• The partners knew each other. 
• Universities had staff, experience and 
place for project work and events. 
• Professional and financial support. 
• Resolve in implementation. 
• Most of the partners could speak 
Hungarian, but all of them knew 
English so it was the language for 
communication of the project. 
Weaknesses 
• Civil partners had no enough 
experience in project management. 
• No permanent staff at civil 
organisations. 
• Members of civil partners has always 
a job with a priority (e.g. at summer 
for farmers). 
• Translation of professional texts. 
• Not easy to agree in appointments to 
prepare project events which fit to 
each partners. 
Opportunities 
• Get acquainted with several farmers 
and entrepreneurs. 
• Preparation of new projects. 
• Co-operation with local decision 
makers, stakeholders. 
• Realize stronger cooperation between 
the partners and farmers, and among 
the farmers and entrepreneurs. 
• Project events are good possibilities 
for the promotion of local values. 
• Easy to continue the data collection 
and extend the database during the 
following maintenance period. 
Threats 
• Only one year for the project (short 
time). 
• Farmer organisations sometimes are 
influenced by policy. 
• There was a temptation to implement 
a "Hungarian-Hungarian" project. 
• It is easy to cause pique if we do not 
know enough about each other 
culture, traditions and religious rules. 
• When the visited enterprises do not 
have proper or enough information 
about the project aims, they do not 
want to appear in the database. 
CONCLUSIONS 
During the project lifetime the different organisations get a financial and professional 
support for their activities. The partner from Arad county won a special advantage: they 
could rebuild their staff to a team. 
Cross-border co-operations could have a synergetic effect on the introduction of different 
cultures, traditions and the people of the different micro regions and bring closer of the 
nationalities. The main conclusion of our experiences was the following: it seems there are 
more things which are connect than which are divide us in this region. 
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A B S T R A C T 
Horticulture, and mainly vegetable growing, is one of the most important sectors of agriculture in Hungary. 
The production area of indoor and outdoor vegetable growing exceeds 60 000 ha per year. About 80 percent 
of this area is located in the southeast region of the country. The average precipitation of this area is 380-450 
mm per year, therefore intensive vegetable growing can't avoid irrigation. However, sprinkling water is 
relatively available in this territory. Underground water for irrigation between 30 and 200 m is obtainable in 
good quality and quantity for all agricultural production. In some cases higher salt content and iron level 
appear in underground waters, and beyond these, higher arsenic concentration can be observed probably from 
geological origin. Main arsenic ion form is arsenate, which was concentrated in living water residues in 
Pleistocene and Holocene. In these waters arsenic concentration is 20 to 200 pg/L. In Faculty of Horticulture, 
Kecskemét College, we started our investigations in order to study the arsenic uptake and accumulating 
properties of different vegetables, grown under the influence of arsenic polluted sprinkling water. Our 
methods were indoor and outdoor growing, rainfall and trickle irrigation, soil and hydroculture manner as 
well. This paper summarizes our results on hydroculture lettuce grown with 0-25-50-75-100-200 pg/L 
(natural As dose) and 400-600-800 pg/L (provoked As dose) arsenic polluted sprinkling water. 
Keywords: arsenic pollution, lettuce, greenhouse, hydroculture, hidroponically, ICP-AES 
I N T R O D U C T I O N 
Arsenic (As) is a well known toxic element found in Hungarian well waters due to natural 
geological conditions ( F Ü G E D I E T A L . , 2004). In the EU-countries as well as in Hungary 
government decrees [201/2001 (X.25.)] determine the acceptable concentration of arsenic 
in drinking water (10pg/L, at most) and food of vegetable origin (vegetables, 200 pg/kg) 
[17/1999 (IV. 16.) EüM]. Serious problems in the water supply of Hungary are caused by 
wells bored in some parts of the country which yield polluted water of 30-150 pg/L As 
concentration ( B A R T H A , 2004). 
Due to these measures the impact of polluted water on the population can be reduced, but it 
must not be forgotten, that in the southern and south-eastern parts of the country fresh 
vegetables irrigated with arsenic water can threat the consumers directly. 
It is clearly known from geological research ( B A R T H A , 2 0 0 4 ) , that underground waters in 
southern and south-eastern parts of the Great Plain contain arsenic in high concentration 
( 3 0 - 2 0 0 pg/1). This area represents 8 0 % of the irrigated vegetables territory. 
The inorganic forms of arsenic are dangerous poisons noxious to the whole human body, 
reducing the activity of the nervous system, kidneys, respiratory organs and the liver, also 
resulting in reproductive and genetically anomalies and cancer ( F E R G U S S O N , 1991). 
Trial series were started in cooperation between the Ornamental Plant and Vegetable Crops 
Institute and Soil and Plant Analysis Laboratory of the College for Horticulture (Hungary, 
Kecskemét) to determine the concentration of this toxic element in some important 
vegetables irrigated with polluted water. Leaf-vegetables, pepper, tomato, carrot and 
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parsley have been tested from 2 0 0 6 onwards followed by hydroponic lettuce in 2 0 0 9 , 2 0 1 0 
and 2 0 1 1 . Lettuce is grown on about 2 0 0 0 ha, half in the open and half in forcing-house. 
The water used for irrigation or for nutrient solutions is obtained from wells, 3 0 - 1 0 0 m 
deep ( B A R T H A , 2 0 0 4 ) . 
Aim of trials to analyze the effect of water with arsenic content characteristic for the region 
on lettuce leaves grown in hydroculture, when polluted water is used for the nutrient 
solution. Arsenic doses of 25, 50, 75, 100, 200, 400, 600, 800 pg/L were tested. The first 
five doses represent concentrations found in nature, the extreme values ( 4 0 0 - 6 0 0 pg/L) 
served for scientific observations or modelled extreme conditions. 
MATERIAL AND METHOD 
Trials included lettuce in hydroponic culture in the greenhouse of the Ornamental Plant 
and Vegetable Crops Institute. There were three tables each containing three nutrient 
channels made of plastic plates, 4.3 m long, 15 cm high and 30 cm large. 
In each channel 25 1 standard solution was circulated by a pump controlled by a time 
switch. An upper container (feeder) and a bottom container (collecting) facilitated the 
storage of the solution. The slight sloping of the channels furthered the solution flow In 
the hydroculture roots developed in the solution and plants were fixed in a neutral agent 
rock-wool, and cubes. 
The hydroculture started 1st September 2009, 29th March 2010 and 11th April 2011 Two 
four leaf lettuce was pricked into rock-wool cubes. The growing period lasted 6 weeks in 
each year. 
At the end of the trial period the lettuce heads were removed from rock-wool cubes 
Random samples were taken on the whole length of each channel, fully developed healthy 
leaves were taken from the middle o f the heads in four repetitions. 
Root samples were also collected by lifting the rock-wool cubes and disentangling the 
roots carefully. 
The solids content in leaves and roots were determined by drying (70 °C) and 
homogenizing samples in a mill up to air dry stage. Samples were digested in a microwave 
device by means of concentrated nitric acid and hydrogen peroxide. Element contents were 
evaluated in an ICP-AES spectrometer. 
RESULTS 
According to classical analytical methods the arsenic content of samples was determined 
from the solids content. It must not be forgotten, however, that parts of vegetables fin 
lettuce the whole foliage) have very high water content. In our solids calculations the 
solids content of the samples varied between 3.05 and 5.82 m/m% with an average of 4 06 
m/m%. 
Relevant rules [17/1999 (IV. 16.) EuM] allow 0.200 mg/kg arsenic in vegetables for fresh 
consumption at original water content. The value of arsenic concentration measured in 
lettuce solids should be divided by 25 to obtain the arsenic concentration of the plant at 
original water level. 
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As shown by Figure 2 the 200 pg/L dose in 2009 did not result in measureable As-content 
in lettuce leaves. Doses 400 and 600 pg/L increased As-content in leaves referring to 
control and the 200 pg/L dose. Scattering among repetitions is high. The highest As value 
- 2.67 mg/kg - was found in the third repetition of the 400 pg/L dose. Repetition averages 
in 400 and 600 pg/L doses were contradictory as the mean of the 400 pg/L dose surpassed 
that of the 600 pg/L dose (1.56 and 0.952 mg/kg, respectively). 
Figure 3 shows our results in 2010. Repetitions showed much less scattering than in 2009. 
Trials in 2010 indicated a more precise execution of trials. Between the same doses of the 
two years (200 pg/L) there was considerable difference despite similar conditions. To clear 
up the situation trial was repeated in 2011 involving all the doses. 
The results of our study in 2011 confirmed the experiences of 2010 year. Arsenic content 
in leaves increased significantly with As doses elevating from 75 to 400 pg/L. in a 
concentration dependent manner. Arsenic concentration in leaves due to 100 and 200 pg/L 
concentration were similar. Arsenic doses higher than 400 pg/L did not cause further 
increase in leaf arsenic concentration, in 2009 and 2011 either. 
Analysis of variance showed significant differences in arsenic concentration in leaves after 
arsenic contamination in sprinkling water in 2010 and 2011. Statistically significant 
differences (SD<5%) appeared after 75 and 100 pg/L treatments. 
Similar trends were observed in the increase of As content in roots in the study years. 
Figures 4-6 represent As values in root samples. 
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Figure 4. As levels in roots 
referring to solids (2009) 
Control 25 jig/L 50 gg/L 75 gg/L 100 gg/L 200 gg/L 
Arsenic leveb in nutr ient solution 
Figure 5. As levels in roots referring 
to solids (2010) 
Figure 6. As levels in roots referring to solids (2011) 
Increasing As doses increased As concentration in the roots. Low quantities of root 
samples did not allow repetitions and statistical analysis, yet the physiological filtration 
effect of the roots is well expressed. 
CONCLUSIONS 
Trials show that the arsenic concentration of the nutrient solution affects the As content in 
the vegetative parts of lettuce. Even slight doses (200pg/L) increased As level in the test 
plant. 
Increasing As doses increased As concentration in the roots as well but the accumulation 
was more accentuated. In some doses As content in roots was 16-89 times higher than in 
leaves. Results are parallel to those of K Á D Á R ( 1 9 9 3 ) who found 3 0 mg/kg in roots and 1 - 5 
mg/kg in stems and leaves of the test plants, as affected by As doses. Summarizing it can 
be stated that the arsenic content of lettuce in original moisture content, grown in 
hydroculture, increases as affected by As application but it does not surpass the 0.2 mg/kg 
limit. According to our results even three times higher values than 200 pg/L found in 
natural well water do not increase the As level above the limit in lettuce. 
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A B S T R A C T nilLJ x i\nv * 
Red pepper (variety 'Hírős') was cultivated in plant pot, in the research garden of Kecskemét College 
Faculty of Horticulture. Plant pots were in semi-subsurface position full with sandy soil typical for the 
Danube-Tisza sand ridges. 
Our aim was to investigate changes in productivity, yield and NPK content of leaves in correlation with 
increased NPK doses on sandy soil with low humus content and average nutrient supply. 
We used Hydrofert NPK 15-30-15 fertilizer. The amount of nitrogen and potassium per hectare were 150 
300, 450, 600 kg, and the amount of phosphorus was the double of these. Fertilizer was spread with irrigation 
into the soil of plant pots. Total doses were applied in three equal portions, between May and July in all 
treatments for better nutrient utilization. 
Harvest was during the biological ripeness of red pepper, between August and September Compared to the 
control samples, yield increased spectacularly in every treatment. At the same time, utilising the highest 
amount of fertilizer did not decrease the yield compared to smaller amounts. It means we can reach balanced 
increase of yield with high amount of NPK fertilizer on sandy soil. High salt concentration in the root zone 
did not hinder the development of the plants. 
Keywords: red pepper, nutrient supply, NPK fertilization, NPK content 
I N T R O D U C T I O N 
Soil fertility is a determining factor in agro-ecosystems. Sandy soils with humus typical for 
the Danube-Tisza sand ridge can be described with poor or average nutrient supply ability 
That is why we can observe spectacular increase of biomass and yield as the result of 
fertilization (H O R I N K A , 2010). 
In this experiment, in relation to our aim was to investigate changes in productivity yield 
and NPK content of leaves with increased NPK doses on sandy soil with low humus 
content and average nutrient supply. 
M A T E R I A L A N D M E T H O D 
Our fertilization experiment with NPK nutrients was carried out in the research garden of 
Kecskemét College, Faculty of Horticulture. Red peppers were planted in 60 cm diameter 
outdoor plant pots, in semi-subsurface position. Plant pots were full with sandy soil with 
humus, which is typical for the wider area and the research garden too. The bottoms of the 
plant pots were open, and they had a sinkhole and a deflector, to avoid stagnant water 
Our investigation was carried out in the growing season of 2012. In early March, we made 
soil investigations before planting. On the basis of this, the most important parameters of 
soils in plant plots were the following: KA= 32; pH(ICCi)= 7,50; humus%= 2 50 m/m%-
CaC03%= 3,00 m/m%. Phosphorus (P205) and potassium (K20) supply of so'ils in plant' 
pots was at good and medium level. We had 20 plant pots altogether. Their soil parameters 
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- which were investigated separately - were similar, so we can assume that the soil of 
plant pots were homogeneous. 
Red pepper (cultivar 'Hírős') planting was carried out on 29th May. Three young plants 
were planted in one plant pot, so we had three plants in one repetition with every nutrient 
dose. After planting NPK fertilizer was spread with irrigation into the soil of plant pots. 
We used Hydrofert (R) (Biochim Hungary Kft. Szeged) NPK 15-30-15 % fertilizer, which 
is a phosphorus-dominant, up-to-date starter fertilizer. Every treatment had a control, and 
four uniformly advanced doses, with the following amounts: 150-300-150; 300-600-300; 
450-900-450; 600-1200-600 kg ha"1. We had four repetitions for every doses of fertilizer. 
Total doses were given used in three equal portions, in all treatments for better nutrient 
utilization, in every four weeks. In this way, nutrient utilization can take place after 
plantation, in the early flowering and the growing period. 
Mechanical and chemical weed controls were applied twice against causative agents. We 
did not use foliage fertilizer. 
We collected plant samples twice, after the growing period. The yield of the first ripening 
was collected on 23rd August; second harvesting took place on 23rd of September. The total 
yield amount was cropped, and we measured the wet yield amount. We collected full-
grown, whole leaf samples in both harvests, from the middle tierce of foliage. 
As part of the investigations we measured the amount of wet yield. Leaf samples were dried, 
than they were under homogenization and digestion with wet destruction. We determined the 
total amount of nitrogen, phosphorus, potassium and calcium of leaf samples with Kjeldahl-
nitrogen (MSZ-08-0783-6:1983) and ICP-OES methods ( H Ü V E L Y , 2005). 
RESULTS 
We investigated the amount of nitrogen, phosphorus, potassium and calcium amount in the 
leaf and yield of red pepper. Harvest and collection of leaves took place during the 
biological ripeness of red pepper, between August and September. 
If we investigate the yield of red pepper (Table I), it can be seen, that the impact of 
increased NPK fertilizer is increased yield, which can be explained by the Mitscherlich 
principle. It is true especially in case of 150-300-150 kg ha"1 treatment, where yield is triple 
than in control. In other treatments, the increase of yield is less than in other cases. It is 
confirms results of earlier investigations ( C S E R N I ET A L . , 2008, 2010; N É M E T H , 1996). 
Table 1. Yield of red pepper (g) in correlation with NPK treatments 






LSD 5% 268.97 
Table 2 shows average values of nutrients in dry matter m/m % in four repetitions. It can 
be seen that nitrogen content significantly decreases in leaf in case of 150-300-150 kg ha"' 
NPK fertilizer compared to the control sample. We can explain this with the so called 
attenuation-effect since bigger biomass results in smaller nutrient concentration. Under 
300-600-300 and 450-900-450 kg ha"' treatment nitrogen concentration of leaves shows 
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minor ascent. In 600-1200-600 kg ha"1 NPK treatment, concentration decreases, because of 
provocative fertilizer dose. 
Table 2. Nutrient amounts of red pepper (m/m %) in correlation with NPK 
treatments 
NPK treatment (kg ha"1) N P K Ca 
0-0-0 4.08 0.330 0.76 4.64 
150-300-150 3.28 0.231 1.51 7.15 
300-600-300 3.33 0.222 2.15 7.67 
450-900-450 3.44 0.231 2.55 7.20 
600-1200-600 3.25 0.216 2.30 7.48 
LSD 5% 0.35 0.039 0.74 0.85 
Phosphorus content of leaves is demonstrated in Table 2. Phosphorus has the least mobility 
among macro-nutrients. This is the reason of decreased or stagnant phosphorus content 
despite increase fertilizer doses compared to control samples, because of the attenuation-
effect. 
Potassium is one of the most important nutrients for red pepper. It has high mobility 
compared to nitrogen, which means bad potassium supply - as boundary condition - in our 
experiment on sandy soil with humus. 
It can be stated about potassium content of leaf samples on the basis of Table 2 that there 
is no attenuation-effect because of red pepper's high need of potassium. Potassium content 
of leaves increased in parallel with treatments up to 450-900-450 kg ha"1 dose. Decrease of 
potassium content started only at 600-1200-600 kg ha"1 fertilizer level. 
It is well known that nutrients with high mobility in larger amount - as nitrogen and 
potassium - can be found m elderly leaves, but - thanks to mobility - nutrients wander 
from older vegetative parts to younger leaves and yield. As a result, while the nitrogen 
concentration of leaves does not increase in parallel with increased NPK doses, balanced 
ascent is traceable in yield. This effect is more observable in case of potassium, where 
vegetative parts give more amount of potassium to the yield. 
Because calcium is a very important nutrient form for red pepper, too, it is worth 
investigating the amount of calcium in correlation with treatments (Table 2) despite plants 
have no got calcium in the course of our experiment. 
There has been a drastic increase in calcium content of leaf samples compared to the 
control sample already at 150-300-150 kg ha"1 dose. Further increase, then smaller decrease 
can be detected after that. Mending nitrogen and potassium supply is in the foreground, 
because higher concentration of macro-nutrients improves calcium uptake from the soil. 
CONCLUSIONS 
On the basis of data it can be seen that NPK fertilization resulted in significant changes in 
red pepper yield and nutrient amount of leaves. e 
LSD 5% values show that difference between averages of treatments - by statistical 
evaluation - has been caused by treatments. On the basis of this, it can be stated that 
already 150-300-150 kg ha" nutrient amount increased both vegetative parts and yield In 
case of sandy soils - with poor or medium nutrient supply typical for Kecskemét and it. 
surroundings - nutrient amounts with supplement fertilization cause decrease of NPK 
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content in leaves only at provocative fertilizer doses (600-1200-600 kg ha"1). Despite this, 
it can not be traced in yield, which shows contiguous increase. 
In the course of our experiment, we substituted lacking precipitation with irrigation 
- very low amount of precipitation was a strong restrictive factor in outdoor growing in 
2012 -, while sun and heat radiation were optimal. In this case, weather conditions were 
good for red pepper that is why NPK fertilization was the main factor on yield and amount 
of leaves. 
Increased fertilizer doses had influence on the time of ripening; at 450-900-450, and 
especially at 600-1200-600 kg ha"1 treatments not every berries were in ideal ripeness state, 
time of ripening was longer than in other cases. 
In conclusions, we can say - by soil properties typical for this area (high amount of quartz 
sand, low humus content, bad water balance) - that NPK fertilization with provocative 
doses does not have adverse influence on yield and development of leaves. Moreover, 
already 150-300-150 kg ha"1 fertilizer dose caused consumedly significant of yield. 
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A B S T R A C T 
Coenological relevés were already prepared in 1997 on the sandy pastures of Hungary which we repeated in 
2005 and 2012. The examinations primarily examined that whether any changes happened in vegetation 
during test period or not. 
Our aim was to determine: 
- if any changes happened, what kind of direction did these modify the face of the original vegetation. 
- how did it influence the combination of species and how they changed the dominance relations in the 
associations. 
Considerable deterioration between the examinations on the areas cannot be experienced under the examined 
time. Nevertheless, choosing the appropriate treatment and the correct size of grazing livestock, preservation 
of the natural conditions is possible on both sites. 
Keywords: coenological relevés, pasturage, forage value, grass constituent 
I N T R O D U C T I O N 
In Hungary 5.8 million hectares is and approximately 1 million hectares is grassland 
( H U N G A R I A N S T A T I S T I C C E N T R A L , 2 0 1 2 ) . In Hungary 2 5 6 6 7 4 hectares are under nature 
protection. In the conservation of thesearea the grazing animal husbandry has a 
determinative role. It is highly important to harmonise aims and tasks of agriculture and 
nature conservation in these areas. Overgrazed parts have already been transformed into 
degraded ruderal areas and grasslands became even poorer in species ( A N T A L A N D 
H U Z S V A I , 2 0 0 7 ) . The composition of dominant species in grasslands further away from the 
summer lodging has not changed significantly. Values of meadows and pastures (natural 
conservation, lawn farming and forage doctrine) highly depends which is determined by 
the proportion of useful, less useful and other races. For the accurate knowledge of the 
species composition of the lawns number of authors justifies the importance of the grazing 
( S Z E M Ä N , 2 0 0 7 ) . 
M A T E R I A L A N D M E T H O D 
The examinations were made in three different groups. Intensive grazing area placed (0-50 
m) on the other side of fenced area where the fold was built (group A). Grazed area (50-
150 m) is grazed by a few animals and this belongs to the second (B) group Area placed 
farther than 150 meters belongs to the third (C) group. Coenological investigations were 
prepared according to B R A U N - B L A N Q U E T (1964) by using 2x2 m quadrates Among 
relative ecological values: water demand (WB) and nitrogen demand (NB) values were 
evaluated according to B O R H I D I (2005). Evaluation of social behaviour types were made 
according to B O R H I D I (2005) as well. The natural conservation categories were determined 
based on Simon's classification. A ten grades scale was created to define the forage value of 
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the important plant species found in the lawn KLAPP E T AL . (1953). The most valuable species 
got number 8 the worthless ones which were not grazed by animals got 0 while the poisonous 
species got -1. 
Fodder value of lawns based on the next formula: TE= [(a-A+bB+c-C...)/100] x 
TE: The fodder value of the lawn, 
a, b, c...: The fodder value categories of the species. 
A, B, C...: The cover of the species, 
x: All of the covers of the species. 
The social behaviour types of species 
Rate of natural disturbance tolerant (DT) and ruderal competitors (RC) species were high 
near the farm and observable rate of weeds (W) increased. The natural pioneer (NP) 
species had roughly identical proportion in all three examination years (Figure 1). Natural 
competitors (C), generálist (G) and specialist (S) species decreased and they disappeared 
under thirteen years. The proportion of the ruderal competitors (RC) decreased in the 
farther areas however, the natural disturbance tolerant species (DT) were in a big 
proportion on a sign here. The aggressive competitors (AC) species appeared in a no 
significant rate in the 2005 in the first and the third category (Figure 2). Natural 
competitors (C), generálist (G) and specialist (S) species in the area 0-50 m and in area 
50-150 m spreading category represented a more considerable proportion (Figure 3). 
RESULTS 
60% i 
• 1997 (0-50 m) 
• 2005 (0-50 m) 
2012 (0-50 m) 
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• 1997 (50-150 m) 
• 2005 (50-150 m) 





DT RC W C NP G S AC 
Figure 2. The social behaviour type values between 1997 and 2012 (50-150 m) 
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Figure 3. The social behaviour type values between 1997 and 2012 (150 m-) 
The relative groundwater and soil moisture 
Drought tolerant plant species and plants of occasionally fresh cropland had the highest 
coverage rate in the area near the farm in all three years. Semi-wet habitats indicator 
species appeared in an outstanding percentage. It's worthy to mention the rate of typical 
plants of medium dry places was 7-18%. The dryness tolerant plant species and plants of 
occasionally fresh cropland were in largest proportion receding from the farm. The number 
of the dryness tolerant plants in the 50-150 m spreading area category increased 
significantly and the plants typical of medium dry places and semi-wet habitats indicator 
species were in an equal quantity (Figure 4). In this category in they were around 10% in 
1997 while the moistness attribute plants disappeared till 2010 totally. Plants belong to the 
third category were in a largest proportion in the areas farthest from the farm (Figure 5). 
Plants were typical of medium dry places and semi-wet habitats indicator species show an 
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Figure 4. The relative groundwater and soil moisture values between 1997 and 2012 in 
Hungary (0-50 m) 
590 






0,0% llllhl I , 
c a e û a s c û c o c û c o c û c û 
t - ) < N r o « i i r i i o r » o o c n 
11997 (50-150 m) 
2005 (50-150 m) 
¡2012 (50-150 m) 
Figure 5. The relative groundwater and soil moisture values between 1997 and 2012 in 
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Figure 6. The relative groundwater and soil moisture values between 1997 and 2012 in 
Hungary (150- m) 
Forage values of examined grasslands 
Species composition of the lawn near the animal husbandry farm appeared valuable from a 
forage doctrine viewpoint. This was followed from the high cover of Elymus repens and 
Festuca arundinacea. Large cover value issued from animals not having been shepherded 
out onto the area in 2012 prominently and the lawn was able to regenerate (Figure 7). Rate 
of the less valuable species is considerable from the forage doctrine viewpoint based on 
examined species combination. Second-class grasses appeared receding from the fold. 
Tertiary grass races occurred in all examination place but they showed the largest 
proportion in 2011 in area 50-150m of distance. First-rate ones from Fabaceae family were 
missing beside the farm and they appeared receding from the farm everywhere in a big 
proportion which indicates the overgrazing of the areas (Figure 8). 
Klapp establishment of fodder values reflects the lawn farming groups' distribution. Largest 
values were near corral values this was followed by fodder values of the lawns in the area 50-
150 m of distance (Table 1) while farther areas had the smallest values. 
Table 1. Forage values of examined grasslands in 2011-2012 
Distribution of Klapp forage value of examined grasses 
2011 2012 2011 2012 2011 2012 
Distance (m) 0-50 0-50 50-150 50-150 150- 150-
Value 1.82 6.89 1.58 1.25 0.54 0.78 
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Figure 7. Distribution of Klapp forage value categories in the grassland 
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Figure 8. Composition of the grassland (2011-2012) 
CONCLUSIONS 
Single protruding changes for the keeping manner, number of animals and in the given 
year for typical weather conditions could be attributed. Disturbing tolerating weeds 
appeared in a high proportion near the farm. Dryness tolerant species came forward in the 
largest rate regarding the water demand. Nature protection value categories followed the 
establishment of the social behaviour types of species in the proportion of the waitings 
adequately. 
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ABSTRACT 
Research was carried out between October 1, 2011 and September 31, 2012 and focused on the following 
aspects: 
- influence of minimum tillage on soil physical properties in the experimental field located in the village of 
Sag, where we examined 4 different tillage variants on 4 different plots (1 plot = 1 ha). 
• First plot at the Monastery (VI) 
2X disc harrow 6.4, hollers, cutting and sowing with Kverneland Drill 
• Second plot at the Dam (V2) 
Subsoiling to a depth of 65 cm with Maschio Gaspardo, Artiglio 250, direct seeding with Terramix 
Grower 
• Third plot at the Farm left plot (V3) 
2X disc harrow 6.4, Terradisk 500, sowing with SUP 29, 
• The fourth plot at the Farm right plot (V4) 
2X disc harrow 6.4, Terradisk 500, seeding with Kverneland Drill 
Keywords: minimum tillage, winter wheat, soil moisture, production, quality. 
I N T R O D U C T I O N 
The soil tillage performed with tractors and various types of tillage equipment has harmful 
effects on soil characteristics, such as degradation of soil structure, compaction of surface 
and depth, low humus content, reduced biological activity which ultimately lead to lower 
natural fertility of the soil (Gu§ ET AL., 2003). 
The economical efficiency of a culture is in strong connection with the way of performance 
and the quality of the tillage systems ( D U M I T R U E T A L . , 1 9 9 9 ) . The tillage systems 
determine firstly changes of the physical characteristics which influence the chemical and 
the biological features of soil. 
Modernization of agriculture in the last decades has come with a number of harmful effects 
on soil physical properties and on the environment ( C A N A R A C H E , 1 9 9 0 ) . We use increasing 
levels of fertilizers, especially the chemical ones, because we want to increase the amount 
of production and reduction of cultivated area ( D E R P S C H , 2 0 0 1 ) . 
The product quality was also followed with great attention and therefore only varieties 
which resist to the climatic conditions specific for the cultivated area has been grown 
( M A T E E S C U , 2003). 
The conservation and maintenance of natural fertility of the soil was and it is promoted by 
researchers and specialists with the current requirements of sustainable agriculture. 
It is not surprising that all the countries are looking for extensive research in agronomical 
technological, design and especially tillage techniques in the hope of finding new ways of 
saving energy and money ( § A R P E , 2001). 
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MATERIAL AND METHOD 
Table 1 shows the 4 types of minimum tillage used in Sag area in all 4 plots (1 plot = 1 ha). 
The most important components of conservative technological systems, as in the case of 
conventional tillage, are the tillage variants and the seed input method ( F O P A A N D 
JLTAREANU, 2 0 0 7 ) . 
To this end, soil samples were taken from all 4 plots, where soil profiles were made at an 
average depth of 50 cm, to determine and compare soil texture, soil structure, soil 
moisture, soil porosity, degree of compaction, etc. 
After we have collected 4 soil samples from every 10 cm to a depth of 50 cm on all 4 plots, 
we determined the specific weight of the wet soil samples. Then the samples were 
incubated for 10 hours at 102 °C and were weighed again using digital balance. To obtain 
accurate results, we used digital balance to measure the soil moisture directly in the field as 
we can see in Table 7. 
We have performed measurements on straw weight (10 repetitions/plot), length and 
number of grains/straw. 
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RESULTS 
As it can be seen in the following tables, according to the tillage method, we have 
production and quality differences, considering that all four plots were cultivated with the 
same variety of winter wheat, variety 'Alex Basis'. 
Table 1 shows the 4 types of minimum tillage used in Sag area. 
Table 2. Number of plants raised per square meter 2011-2012 










y 2 _ 560 104,09 +22 * * * 
v 4 - 550 102,23 +12 * * * 
V , - 540 100,37 +2 -
Average x 538 100,00 Mt. -
v 3 - 502 93,39 -36 000 
D1 5% = 5,12 plants/m* ; D1 1% = 7,93 plants/nf ; D1 0,1% = 10,03 plants/nf 
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If we look at Table 2, at the plot Dam (V2), we have obtained the best results. 
Table 3 shows that at the plot Monastery (VI) the average wheat grain weight is the 
highest with a value of 1.25 g and the minimum average wheat grain weight is at the Farm 
Left Plot (V3) with a value of 1.14 g. 
Table 3. influence of soil tillage on wheat grain straw weight in 2011-2012 










V i - 1.25 105.04 +0.06 -
V 2 - 1.24 104.20 +0.05 -
v 3 - 1.14 95.80 -0.05 -
v 4 - 1.11 93.28 -0.08 -
Average x 1.19 100.00 Mt. -
D1 5% = 0,12 g/straw ; D1 1 % = 0,24 g/straw ; D1 0,1 % = 0,42 g/straw 
In Table 4 we can see the influence of soil tillage on wheat straw weight and we can 
observe that the best results were obtained at the Monastery plot (VI) with an average of 
1.66 g after 10 repetitions. The minimum value is obtained at the Farm Left Plot (V3) with 
an average weight of 1.10 g after 10 repetitions. 
Table 5 shows the influence of soil tillage on wheat quality with the following parameters: 
- humidity (%) with values between 12.5 % and 14 %, 
- hectolitre weight (kg/hi) with values between 76.5 (kg/hi) and 79.8 (kg/hi). 
In Table 5 we present qualitative evidence to the culture of wheat on the 4 plots, results 
obtained with the device GRANOMAT. 
Table 4. Influence of soil tillage on wheat straw weight in 2011-2012 










1 2.04 1.40 0.84 1.33 
2 1.78 1.58 0.99 1.60 
3 2.17 1.03 1.25 1.07 
4 2.00 2.06 1.25 1.29 
5 1.56 1.20 1.44 1.24 
6 1.25 1.12 1.25 1.43 
7 1.76 1.60 1.19 1.95 
8 1.97 2.19 0.94 1.25 
9 0.69 1.45 0.99 1.17 
10 1.44 1.75 0.93 1.17 
Average 1.67 1.54 1.11 1.35 
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Table 5. Influence of soil tillage on wheat quality in 2011-2012 




Farm Left Plot 
(V3) 
Farm Right Plot 
(V4) 
Humidity (%) 13.9 12.5 14.0 13.5 
Hectolitre weight (kg/hi) 76.5 79.9 77.5 77.7 
Temperature (°C) 26.5 26.7 26.2 25.4 
In Table 6 we have presented the qualitative evidence to the culture of wheat on the 4 
plots, results obtained with the device OMEGA ANALIZER in 2011-2012 with protein 
content values between 10.5% and 13.1%, gluten content with values between 12% and 
21%, and Zeleny index with values between 17 ml and 41 ml. 
Table 6. Influence of soil tillage on wheat quality in 2011-2012 




Farm Left Plot 
(V3) 
Farm Right Plot 
— — J V 4 I _ 
Protein content (%) 12.5 13.1 10.7 10.5 
Humidity (%) 13.6 12.1 13.5 13.6 
Gluten content (%) 20.0 21.0 13.0 12.0 
Sedimentation value 
(Zeleny index)(ml) 
41.0 38.0 17.0 17.0 
In Table 7 we presented the humidity values taken directly in field with the electronic 
balance at 01.10.2011 which has a major influence on the quality and quantity of winter 
wheat. 
Table 7. Soil humidity registered on the 1. October 2011 in the depth of 0-50 cm 





Farm Left Plot 
(V3) 
Farm Right Plot 
— — Í Y 4 ) _ 
0-10 cm 21 15 10 21 
10-20 cm 25 18 16 22 
20-30 cm 28 22 21 25 
30-40 cm 31 25 27 29 
40-50 cm 32 33 30 35 
Table 8 presents the production of winter wheat in 2011-2012 on all 4 plots. 
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Table 8. Production of winter wheat in 2011-2012 (q/ha) 









differences v 2 48.80 105.67 +2.62 * 
V, 46.60 100.91 +0.42 _ 
v 3 45.50 98.53 -0.68 -
v 4 43.80 94.85 -2.38 0 
Average x 46.18 100.00 Mt. -
D1 5% = 2,28 q/ha ; D 1% = 3,16 q/ha ; Dl 0,1% = 4,35 q/ha 
CONCLUSIONS 
The reduction of the soil structure and the physical characteristics are the first changes 
induced by the tillage systems. The minimum tillage systems, through the reduction of the 
soil tillage and by the increase of the quantity of organic matter left in the soil or on its 
surface contribute essentially to the renewal of the soil structure (BUDOI, 1997). 
The total porosity offers significant information about many soil characteristics. High 
values of the total porosity show a higher capacity of water storage, high permeability and 
good airing, but sometimes reduced values of the lifting power ( S T A N I L A , 2 0 0 0 ) . 
The porosity variations, induced at the conventional and unconventional works for the soil 
preparation are not uniform on the profile and more they do not influence all pore 
categories ( C A R C I U , 2 0 0 3 ) 
Considering the amount of rainfalls in 2011, with an average of 768.90 mm, we can tell 
that it was a favorable year for wheat crop. 
The soil porosity can be damaged seriously due to the improper application of the soil 
tillage systems. The soil humidity taken directly in field with the electronic balance has a 
major influence on the quality and quantity of winter wheat. 
Our results show that at the Plot Dam (V2) where we have made the subsoiling to a depth 
of 65 cm, we had the best wheat yield of 48.80 q/ha. 
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A B S T R A C T 
Mushroom growing is a sector of the national horticulture and the compost production is an essential part of 
the technology. The mushroom compost production is an environmental activity, because there is an 
opportunity in economical processing of big quantity of agricultural by-products. The mushroom compost 
contains chicken manure, straw, peat, yielded mushroom residue (residual stump, mycelium, mushroom) and 
sometimes horse manure. During the technology the quantity of ammonia emitted by the firms and the odour 
emission and the stench contamination is a serious problem. The large-scale manure production modelling of 
biogas experiments used liquid pig slurry as raw material. The additives were bran, mushroom compost and 
maize silage. The industrial by-products and wastes suitable for biogas production are defined by the dry 
matter, organic matter, nitrogen content, C:N ratio, specific gas yield. The intensity of the methane 
production is the direct measure of the activity of the methanogenic bacteria, and the most sensitive, typical 
indicator of the digester's yield. The combination and the yield of the produced gas features may be useful to 
estimate the stability of the anaerobic system. Consequently, the results of the examinations bring practical 
profit on the sizing, investment and firm operational area indispensable. 
Keywords: organic matter decomposition, gas yield, methane content 
I N T R O D U C T I O N 
An energetic aim of the utilisation of the manure meaning serious environmental load with 
other wastes and by-products of a certain micro-region may increase the profit-making 
ability of agricultural investments. The economical operation of the pork breeding claims 
the increase of the firm size especially, which may entail the considerable growing of the 
environment-damaging effects ( G O T T S C H A L K , 1979). The multiple beneficial effects of the 
biogas production (energy production + environmental protection investment + biomanure 
production + the treatment of hazardous waste and its utilisation) are expounded if the 
possible power generating ability of the co-ferment is modelled similar to operating 
circumstances on an experimental way beforehand ( G E R A R D I , 2003). The research of 
appropriate technology may decrease the time of fermentation, the measure of the 
demolition may improve and the methane content of the forming biogas may grow. 
M A T E R I A L A N D M E T H O D 
The large-scale manure production modeling of biogas experiments used the liquid pig 
slurry as raw material. The additives were mushroom compost and maize silage, the recipe 
of the co-ferments and the dry matter content of the substrate is in Table 3. The industrial 
by-products and wastes suitable for biogas production were defined by the dry matter, 
organic matter, nitrogen content, C:N ratio and specific gas yield. 
600 
Review on Agriculture and Rural Development 2013. vol. 2 (2) ISSN 2063-4803 
The technology of the fermentation experiments 
At the Engineering and Agricultural Faculty of the College of Szolnok there is an 
appropriate, semi-automatic experimental system, representing the operating 
circumstances, providing similar conditions suitable for the formation process of the 
biogas, regulating the change of influencing factors and provide the opportunity of all the 
necessary measurements of typical data. The liquid pig manure was used during our biogas 
production experiments as basic substance. The research of appropriate technology may 
decrease the time of fermentation and the rate of the decomposition may improve and the 
methane content of the forming biogas may grow. 
The supreme features of industrial by-products and wastes suitable for biogas production: 
- dry matter, 
- organic matter, 
- nitrogen content, 
- C:N proportion, 
- specific gas yield. 
The technology of fermentation experiments, the process of the experiment series: 
a) loading of laboratory digesters, setting of the treatment combinations 
b) sampling 
c) measurements, examined parameters 
We may split the process of the fermentation into sections according to the Table 1. 




Measured parameter Device Method Comment 
1. fermentor temperature (°C) 
digital 
thermometer once a day, at 
the same time 2. gas yield (dm ) gas meter 
3. gas content (%) GA45 gas analyser 
4. conductivity (mS/cm) 
Hydro lab electrometry 
once a day, at 
the same time 
5. soluted oxigen (mg/1) 
6. PH 
7. salination (PSS) 
8. redoxpotential (mV) 






v iew noints 
10. COD (mg/1) NANOCOLOR photometry 
11. dry matter content (%) drying cupboard 
once a day, at 
the same time 
We can dose ~50 dm1 of liquid dung mixture pro treatment to take the factors in 
connection with the capacity of the fermentors into account. It is possible the simultaneous 
examination the effect of 9 treatment combinations with in a heat able room placed, 
periodically mixed, hermetically closed fermentors. We applied the continuous (filling up), 
mezophilic system, which is most widespread in the practice. The process sections, such as 
the launching, load change, receipt change can be reproduced, according to certain expert's 
opinions each single daily measurement combination for a separate experiment can be 
qualified ( K A L M Á R ET A L . , 2003). 
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We divided the process of the fermentation into sections according to Table 2. 
Table 2. Technology of the co-fermentation experiments 
Serial 
number 




stabilization 7 davs 
2. refilling period with fresh 
substance 
runnmg-up 
period with 14 days 
3. running-up period fresh substance 2l days 
4. comparative experiments 21 days 
The biogas production depends on changing the quality of the liquid pig slurry basis during 
the fermentation process, that's why it is necessary to use control experiments with pure 
pig slurry with different dry matter content ( A R T H U R S O N , 2009)(Table 3). 
Table 3. The dry matter content and composition of the daily treatment of fermentor 
Control 




MC: yielded mushroom compost; CS: corn silage 
3.40 
Control II. 






The statistical methods used 
For the statistical analysis Excel spreadsheet and SPSS for Windows 18.0 were used The 
data were analysed by variance with independent two-T sample. The homogeneity was 
examined with Levene test By the group pair comparison, Tamhane test was used in the 
case of heterogeneity and LSD test ,n the case of homogeneity. The relationship between 
variables was performed with correlation analysis tests (Pearson's correlation coefficient) 
and linear regression analysis. ' 
RESULTS 
The results of the experiments of mushroom compost and corn silage additives with liquid 
pig slurry co-fermentation are displayed in Table 4. The other gases (hydrogen sulfide, 
ammonia, etc) reduce large-scale application conditions. 
Table 4. Average gas yield of liquid pig slurry basis, mushroom compost (MC) and 
corn silage (CS) added 


















Gas releasing, referred 
to fermentor volume 
unit 
_ JNdnf /dmVday) 
biogas methane 
Control I. 3.40 16.98 58.92 26.5 14.5 0.30 0 20 
Control II. 4.59 23.04 59.07 30.6 10.3 0.41 0 26 
100 g/(MC:CS=75:25) 3.99 74.47 48.86 37.4 13.7 1.49 0.73 
100 g/(MC:CS=50:50) 3.96 58.16 40.42 30.9 28.7 1.16 0.47 
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Ndm3/day, 
CH4 % 
y = -0,0939x + 5,1245 
R2 = 0,4604 DMC % 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
•Gas releasing 
•Dry matter content (DMC) 
• Methane content 
•Linear regression (DMC) 
Figure 1. Evolution of parameters in the mushroom compost - corn silage 
(MC/CS=75:25) experiment (100 g dry matter/day) 
The changing trend of dry matter content can be described by the y = -0.0939 + 5.1245 x 
function in the case of the daily 100 g dry matter, MC:CS ratio = 75:25 yielded mushroom 
compost - corn silage addition (R2 = 0.4604). The co-fermentation can work with 74.47 
NdmVday average biogas production in a sustainable way (Figure I). 
Ndm /day 
CH4 % 
y = 0,0115x - 0,2741 x + 5,0765 
R2 = 0,2784 DMC (°/ 
0 1 2 3 4 5 6 7 8 9 10111213141516171819 
•Gas releasing 
• Dry matter content 
•Methane content 
•Polinom (dry matter content) 
Figure 2. Evolution of the parameters in the mushroom compost - corn silage 
(MC/CS=50:50) experiment (100 g dry matter/day) 
The changing trend of dry matter content can be described by the y = 0.0115 x , - 0.274 lx 
+ 5.0765 x function in the case of the daily 100 g dry matter, MC:CS = 50:50 yielded 
mushroom compost - corn silage co-ferment addition (R2 = 0.2784). The co-fermentation 
works (Figure 2) with 58.16 Ndm3/day average biogas production and only an average of 
40.42% methane content. 
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Gas releasing 
—•—5. fermentor, MC:CS=75.25 -»—4. fermentor, MC:CS=50:50 
Figure 3. Gas formation trends in the 4th fermentor (MC:CS = 50:50) and in the 5th 
fermentor (MC:CS = 75:25) 
Dry matter content (DMC): 0.20-0.22% dose/day, 4% DMC containing of liquid pig slurry basis 
The experiments show that the by-products used as additives significantly increased the 
low dry matter content of organic material of liquid pig slurry, but with the exception of 
the 50-50% recipe, did not reduce the methane content of biogas (Figure 3). The different 
yield increasing impact of the different additives may be caused by the different C/N ratio 
of them. The parallel fluctuations in the methane have various technological reasons. 
CONCLUSIONS 
The impact of the additive composition on the average daily gas production differs 
significantly. The reason could be the different C/N ratio of the different additives and the 
degradability of the different components. The production of 100 g of dry matter quantity, 
in a 75% mushroom compost and 25% corn silage containing biogas system in relation to 
five times the biogas, methane production in relation to 3.6-fold in the same dry matter 
content compared to controls. 100g dry matter quantity, 50% mushroom compost and 
biogas system containing 50% corn silage in biogas production in relation to 3.7-fold, 2.7-
fold relative to methane production in the same dry matter content compared to controls 
The gas production and methane content of the biogas yielded by the 50% maize silage and 
50% mushroom compost differed significantly. The cause could be the inappropriate 
homogeneity of the silage. The system failed to reach an average methane content of 50% 
and greatly increased the amount of other gases. In addition to corn silage, chop conditions 
can also affect starch fermentation. The mushroom compost environment, the bigger less 
deconstructable silage corn chaff size of bigger proportion produced biogas with lower 
methane content. This can be utilized with properly converted burners for direct heat 
production or for example in micro-turbine electric power generation, too. 
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